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S2F 


From tin fish to censored 


The TBF Avenger was built to deliver tin fish 
to surface ships. This she did with alacrity 
during World War II. She also corked harbors 
with mines, sought subs and sank ’em. The new 
S2F is more a submarine specialist. Filled with 
electronic gear that detects, plots, and pin-points 
an unseen sub, she can drop a censored charge 

that will guarantee “point 
of no return” for the sub. 
The S2F is the latest of 
a long line of highly effec- 
tive aircraft designed and 
built for the U. S. Navy. 
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PRODUCTION 
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Stant Speed Drives for the aircraft industry. The move, which doubles production capacity, reflects Sundstrand 
Aviation's continuing policy of providing facilities to meet current commitments, as well as to anticipate future 
demands of the Air Force, the Bureau of Aeronautics, and engine and airframe manufacturers for the pioneer 
constant speed drive. It comes hard on the heels of the announcement made earlier this year of Sundstrand 
Aviation as a separate division of Sundstrand Machine Tool Co. And it is to be followed by other expansion 
moves, now in planning stages, which will provide additional facilities to meet the ever increasing demand for 
Sundstrand Constant Speed Drives. 

SUNDSTRAND AVIATION 

Division of Sundstrand Machine Tool Company, ROCKFORD, ILLINOIS • Western District Office: Hawthorne, California 
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B.F. Goodrich 


Were for never blowing bubbles 


T he bubble type canopy on the 
new Martin B-57B light bomber 
had to be safely pressurized at altitudes 
of 8 miles and higher. Ordinary inflat- 
able seals between the bubble and 
cockpit might blow out from the effect 
of high pressure inside the canopy and 
low pressure on the outside. 

B. F. Goodrich engineers had a ready- 
made answer to the problem— their 
inflatable strip seal It has a U-shaped 
solid rubber base and a rubberized 
fabric diaphragm nested inside the base. 
When inflated, this diaphragm simply 
lifts to seal effectively. Low inflation 


pressure gives full expansion with very 
little or no stretch. Of course, less stretch 
means less strain. It works like blow- 
ing up a paper bag so that dangerous 
stretching, like blowing up a toy 
balloon, is eliminated. 

The new inflatable strip seal works 
almost instantly. Even at minus 65°, it 
inflates with approximately the same 
pressure that ordinary seals needed at 
room temperature. There are other ad- 
vantages. It fits around complex curves. 
It seals and unseals quickly. Sliding 
wear and scuffing arc minimized because 
of high clearance when seal is deflated. 


The new B. F. Goodrich seal is now 
in use on more than a dozen makes of 
planes, including latest jet fighters and 
bombers like the F-I00 and B-57. 

Other B. F. Goodrich products for 
aviation are tires, wheels, brakes; 
De-Icers; heated rubber; Pressure Seal- 
ing Zippers; Avtrim; fuel cells; 
Rivnuts; hose; other accessories. 
The B. F. Goodrich Company, Aero- 
nautical Sales, Akron, Ohio. 

B.E Goodrich 

FIRST IN RUBBER 
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MAGNESIUM SHEET and CASTINGS 
cut dead weight for KAMAN AIRCRAFT 


New aid to tactical and mercy missions for the naval 
service is being supplied by the Kaman Aircraft Corpora- 
tion’s Navy HTK-1 helicopter — a three-place machine, 
convertible to an aerial ambulance. 

Kaman designers have taken advantage of magnesium’s 
high strength /weight ratio for power transmission cast- 
ings, and of the excellent rigidity of magnesium sheet 
for the entire skin section. Service conditions and load 
requirements for the most efficient "carrying capacity” 
are thus met by lightweight magnesium. 


Many aircraft designers today are utilizing magnesium 
to simplify design and reduce fabrication costs — a trend 
that is growing with expanded Dow production facilities. 
Mill products are now being produced in sizes and 
quantities never before possible. Prioe reductions in 
magnesium sheet and plate also make this metal prac- 
tical for many applications never before considered. 
Write today for more information about magnesium. 
the now chemical company, Magnesium Sales Depart- 
ment, Midland, Michigan. 


you can depend on DOW MAGNESIUM 






New 8-Place Beechcraft "Super 18" 
outperforms famous wartime model! 
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NEWS DIGEST 


Snark XB-62, Northrop Aircraft’s 
longrange pilotless bomber, is showing 
"encouraging progress” in development, 
the builder reports. Northrop also says 
it is carrying out a joint proving program 
with the Air Force at USAF's Missile 
Test Center at Cocoa, Fla. 


Prototype F9F-9 Tiger crashed Oct. 
19 near Grumman Aircraft Engineering 



Turboprop Convair R3Y-2 bowloader 
seaplane made its first flight Oct. 22 at 
San Diego, logging 1 hr. 23 min. 


transportation at the Harvard Graduate 
School of Business Administration, one- 
time member of Civil Aeronautics 
Board and vice president of the Presi- 
dent’s Air Policy Commission in 1947, 
is the new president of Transportation 
Association of America. He succeeds 
Frank C. Rathje, who retired. 


Sikorsky Aircraft’s n( 
for H-37 cargo heliee 
Week Oct. 18, p. 14) ' 


:opters (Avn 
totals $64 mi 


contract 


Fire control systems will be manu- 
factured for the Army under new con- 

General Motors Corp.’s A.C. Spark 

Co. S Thc awards: WestemElcctric, $24 
million; A.C. Spark Plug, $17 million, 
Sperry, $17 million. 

Financial 


reports net earnings or 

!«ssars 

1 SS! 3 “ S 

.2SSJ5-*SS«S 

first nine months of this year, compared 
with $7,365,843 for the same period of 
1953. Sales climbed to $187,178,497 
from $116,904,036. The company has 

dend^ payable Dec. 15 to holders of 



$5,465,000, dropping from $10,987, 
for the first three quarters of 1953. 
blames the loss in part on 




Cessna Aircraft Co., Wichita, re, 
sales of $45.1 million for fiscal 1 


ZXszgt&sgizz 

port slid off the runway. None of the 
36 persons aboard was injured. 




it of 25 ccntsf payable Dec. 13 and 
espectivelv to stockholders of record 


Santo's 


tally had three Comet Is 

. DC-3 crashed Oct. 21 i 
yoffth 


Vickers-Armstrongs 
suggestion of Britain’s 
Board, to conduct c 
bending and pressure 


;s has agreed, at the 
'combiMHon'wing 


Prosper Cocquyt, 54, honorary 
in Brussels. 


consultant for 
Oct. 21 
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A user tells 
how AETCO SERVICE 
helped him 


quested that we obtain 
Force-Navy approval for our re- 
usable hose end fittings so they 
might use them for military 
equipment. Several of our cus- 
tomers were very anxious, es- 
pecially for a 8" Hose Coupling, 
designed to MS 28740 and meet- 
ing all the requirements of 
MIL-F-5070.” 

“In order for us to get some 

proval for the 8" hose end 
quickly. We set our designer's to 
work on a hose end that would 
meet the requirements of MIL- 
F-5070. After the coupling had 

laboratory. The coupling hav- 
ing satisfied our preliminary test 


MIL-F-5070.” 

“In order that all the require- 
ments of MIL-F-5070 be filled. 


not be questioned by Wright Ail- 
Development Center. Having 

AETCO? we U chosethem n todothe 
testing for us. We stressed the 
fact that time was important.” 
“Within two weeks, the 
Wright Air ~ ' ' " ' 


nished t 


h photi 


ice that 
ral other 


.J35 

knowledge and equipment for 
testing hydraulic components 
and assemblies. We have been 





GENERAL AIRCRAFT j 

COMPONENT TESTING EQUIPMENT 
Hydraulic, pneumatic! TESTING 

.cocrrrj;::;. company 
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WHO'S WHERE 


In the Front Office 

R. W. Freeman, New Orleans business- 
man, is new board chairman of Delta -C&S 
Air Lines, succeeding Carlcton Putnam, 
esigned (Aviation Week Oct. 25, 


who 

p. ID- 

Fred Hamlin, publisher of Aero Digest, 
has taken on additional duties as editor, 
succeeding Robert McLarren in that post. 

Brace A. Worcester has become president 
of West Coast Electronics Co., Los An- 
geles, and Howard G. Grove is new vice 
president in charge of military technical 
liaison and field service. 

Hcrrol Bcllomy has been appointed ex- 


of L. B. Smith 
smith, Inc., Mi 
E. L. Martin, co 


rraft C 


thcr changes: 
roller; Charles Lawson, 
aammistrative assistant to Bellomy; Mcrt 
Madden, sales and service director. 

Col. John C. Harvcll (USAF Ret.) has 
moved up from assistant general manager 
of Electronics Corporation of America, 

C. T. Foss, vice president-engineering of 
American Bosch Arma Corp.’s Arma Di- 
vision, New York, has taken on additional 


Change 


Capt. Marshall B. Gurney (USN Ret.) is 
director of General Bronze Corp.’s new 
Aero Division, Garden City, N. Y. Assist- 
ant director: Cmdr. David V. Senft 
(USNR). 

L. R. Hackney, former executive vice 

joined Fairchild Engine & Airplane Corp., 
Hagerstown, Md., as administrative assist- 
ant to the general manager of the Aircraft 
Division. 

Val Cronstedt has resigned as engineering 
director of the Gas Turbine Division of 
A. V. Roe Canada, Ltd., Toronto. 

George Bell, former general manager of 
Aero-Coupling Corp., has become manager 
of Rcsistoficx Corp.’s new West Coast 
plant at Burbank, Calif. 

William S. Oman has been named sales 
director of Com-Air Products, Inc., Los 
Angeles. 

Arthur S. Locke has been appointed as- 
sociate director of Vitro Corporation of 


America’s West Orange (N.J.) Laboratory. 


Honors and Elections 

H. B. Main, general traffic manager for 
Canadian Pacific Airlines, has been ap- 
pointed world chairman of the International 
Air Transport Assn.’s Traffic Conference 
for 1955. 

Paul Mantz, three-time winner of the 
Bendix Trophy, has won a certificate of 
aviation achievement from Wings Field, 
Ambler, Pa., for “outstanding contribu- 
tions to aviation and advancements in 
aerial photography,” 


INDUSTRY OBSERVER 

► Douglas, Lockheed and Convair have been prodded recently by C- R. 
Smith, president of American Airlines, for positive action on a turboprop 
transport suitable for domestic operators. Smith has been circulating specifi- 
cations of what American wants in turboprop transport to the West Coast 
manufacturers. The American specifications resemble a four-engine Convair- 
Liner or a modernized Viscount. 

► Army is very interested in the bow-loading Convair R3Y-2 flying boat as 
an answer to its future amphibious assault and supply problems. Army plan- 
ning indicates that future operations will require a flying LST capable of 
quick beachhead delivery with the ability to maneuver around areas where 
tactical atomic weapons arc being used. 

► Lockheed's initial order for its F-104 day superiority fighter (Aviation 
Week Oct. 18, p. 14) is for 17 planes. This will be the first increment to 
be built with production-type tooling for an extensive test program under 
the Cook-Craigie plan. 

► Hamilton Standard is going after the propeller market that is developing 
on relatively low-powered turboprops for airline transport use. A regular 
Hamilton Hydromatic reversible propeller now used on piston engines is 
being taxi-tested on the Allison T38-powered Turbo-Liner. Exploratory talks 
have been held with Rolls-Royce, Ltd., on the Rolls R.B. 109 turboprop 
being considered for several U. S. transport designs. 

► British European Airways is stimulating interest in applications of British 
turbines to Sikorsky copter designs to be built by Westland Aircraft, Ltd., 
under license. Among these possibilities arc a commercial 20-passenger 
version of the S-58 powered by two Oryx gas generators, and a 35-passenger 
S-56 powered by two Gland 3,000-ehp. turboprops. 

► Lockheed is trying to interest the Air Force in a thin-wing version of the 
Super Constellation powered by four Pratt & Whitney T34s for radar picket 
plane duty. A commercial version of this design would be highly competi- 
tive with the Douglas DC-7D powered by Rolls R.B. 109 turboprops. 

► Convair’s San Diego Division and Glenn L. Martin Co. are working in an 
informal coalition aimed at promoting the concept of water-based airpower 
to the military services. Close cooperation on ideas and free interchange of 
information enables company engineering teams to propose complementary 
designs to sell the program. 

► McDonnell Aircraft Corp. has received a $38-million contract for develop- 
ment of a new Navy carrier-based all-weather attack fighter. No official desig- 
nation has been given the new plane yet although it probably will be the 
F4H or the AH-1. 

► Navy has canceled Bell Helicopter Division contracts for 57 HSL twin- 
rotor anti-submarine warfare helicopters. Bell will finish its original produc- 
tion contract for 78 HSL copters. 

► New missile research facilities are being constructed by Army Ordnance 
at its Redstone Arsenal, Huntsville, Ala., and the Air Research and Develop- 
ment Command at its Cocoa, Fla., missile test center. Sun Construction 
Corp. of Knoxville, Tcnn., was awarded a contract for the $2-million research 
building at Cocoa. 

► Army currently is operating approximately 2,400 fixed-wing aircraft and 
1,000 small helicopters, according to Col. W. B. Bunker, commander of 
the Army Transportation School at Ft. Eustis, Va. Army plans to expand 
its helicopter fleet with an additional 1,000 cargo copters in three classes: 
3,000-lb.-payload Piasecki H-21C and Sikorsky H-34; 6,000-lb.-payload 
Sikorsky H-37, and 10,000-lb.-payload Piasecki H-16. 

► Navy has canceled the Pratt & Whitney Aircraft T52 turboprop develop- 
ment program. The T52 was planned as a split-compressor engine delivering 
about 8,500 ehp. 
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NNIVERSARY- POWERED CARRIAGES 


'th ANNIVERSARY- POWERED FLIGHT 


Some of the- great names in the Motor Car Industry 
feftecently celebrated their 50th Anniversary and now the 
^Aircraft Industry relates its dramatic and enchanting history 
of Powered Flight over a fifty-year period. • The astound- 
ing growth of these two industries would have been im- 
possible without Forgings which are used wherever maximum 
strength with minimum weight is essential. • Wyman- 
Gordon has been privileged to serve these industries from 
their beginning . . . has kept abreast of progress and has 
pioneered many advancements in Forging and HeatTreating 
techniques and in quality control. • There is no substitute 
for a Forging - and in a Forging there is no substitute for 
Wyman-Gordon quality and experience. 


WYMAN 


RDON 


rstablishec 


WORCESTER, MASSACHUSETTS 

•H 

HARVEY, ILLINOIS DETROIT, MICHIGAN 
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DC-7C Challenges Turbine Transports 


By David A. Anderton 

Santa Monica, Calif.— Douglas Air- 
craft Co.’s DC-7C has flung a perform- 
ance challenge to other transport manu- 
facturers and to the airline industry. 

Guaranteed performance figures foi 
the 7C have forced airline operators to 
take another look at their fleet require- 
ments for the next decade; have dared 
manufacturers of turboprop and turbo- 
jet transports to match its economy and 
even its point-to-point speed, and have 
forced grudging admiration from the 
competition, with the reservation that, 
of course, the competition has an 
answer coming right up. 

With a solid order of 25 airplanes to 
lead off the production line, the Douglas 
company is offering the Seven Seas to 
other domestic and foreign operators 
for deliveries beginning in about three 



SEVEN SEAS threc-view shows basic airframe changes from earlier DC-7 series. Span and 


First to buy was Pan American World 
Airways, with an order for 15 air- 
planes. Scandinavian Airlines System 
announced next its order for eight, 
closely followed by a Swissair announce- 
ment of the purchase of two DC-7Cs. 


► Cost Plus— For his $2}-million in- 
vestment per copy, the airline operator 
will get a 62-passenger airplane that 
will fly the Atlantic nonstop, either 
way, year-round. He will get an air- 
plane with an easy operating range of 


4,000 mi. and with possible operation 
up to 4,800 mi. He will be able to op- 
erate across the Pole to Europe, fly the 
Pacific nonstop, make coach runs from 
Chicago to Europe nonstop. 

He will get an airplane that will be 
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familiar to his pilots and mechanics, al- 
though the airframe and Wright Turbo 
Compound powerplants are new, in the 

ffis passenger-payload break-even load 
factors for overseas flights will be about 
26%, and about 31% for domestic 
runs. Direct operating costs per mile 
will be about SI -4 5 for overseas opera- 
tions and SI- 28 for domestic, based on 
Douglas calculations (said by the com- 
pany to be a little tougher than the 
standard Air Transport Assn, method). 

There will be one additional dividend 
over and above all this: The cabin will 
be quieter, because of the 10-ft. center- 
section addition to the wing, which 
moves each engine five feet further out- 
board. This should eliminate one of 
the few criticisms of current DC-7s. 

► New, But Familiar-In an exclusive 
interview with AvtATiON Week, J. R. 
McGowen, Douglas' chief project en- 
gineer for the DC-6 and DC-7 series, 
described the basic design and engineer- 
ing features of the upcoming DC-7C. 

“We’re about in the middle of the 
design now,” said McGowen, “and we 
expect the first flight in December 
1955. Bv late spring of 1956 we will 
deliver the first plane to Pan American, 
and thev will probably have it in serv- 
ice in the summer. 

"The basic structure is almost com- 
plctelv new.” he added. “When you 
stretch an airplane, you redesign just 
about everything to the new load fac- 
tors. But the airplane will be familiar 
to airline maintenance people, because 
the kind of work they will have to do 
doesn’t get into basic structure.” 

► Basic Layout— The Seven Seas ("God, 
how I envy them that name!” said the 
vice president of another company) is 
basically a stretched DC-7B, which was 
in turn a stretched DC-6B. 

Span of the DC-7C has been in- 
creased bv the addition of a 10-ft. cen- 
ter section between the wing roots, 
raising the wing area to 1,637 sq. ft., 
and the wingspan to 1 27 ft. 6 in. Fuse- 
lage length, increased 40 in. over that of 
the DC-6B in the basic DC-7, has been 
pulled out another 40 in. ahead of the 
wing, to give a total fuselage length of 
112 ft. 3 in. Height of the vertical tail 
has been increased bv about two feet to 
a new figure of 30 ft. 9 in. 

Powerplants were switched for the 
DC-7 series from the Pratt & Whitney 
R2800 to the Wright Aeronautical 
R3350 Turbo Compound. The Seven 
Seas will be powered by four Wright 
R3350-EA1 engines swinging four- 
blade Hamilton Standard props. 

Fuel capacity is 7,860 gal.; the addi- 
tional capacity comes from the extra 
center section. 

Maximum gross weight of the 7C is 
currently at 1 39,000 lb. for performance 
figures. 140,000 lb. for structural 
design. 


November 1, 1954 
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► Powerplant Details— The new EA-1 
version of the proven Wright Turbo 
Compound engine has a guaranteed 
takeoff rating of 3,400 bhp., and guar- 
anteed maximum cruise powers of 1,910 
bhp. at 11,600 ft. altitude in low ratio, 
and 1,800 bhp. at 20,600 ft. in high 

Designation of the engine is Model 
988TC18EA-1; it corresponds roughly 
to the R3350-32 military engine, al- 
though there are considerable detail de- 
sign changes. The engine itself is in an 
advanced state of design, with construc- 
tion of the first units to begin soon! 

The EA-1 is a logical development of 
the DA-3 and DA-4 series of Turbo 
Compounds; the design changes have 
been chosen to provide increased power 
and increased durability, says Wright. 

Design rating of the engine series is 
for 4,000 bhp., which leaves margin for 
power increases over the next few years. 
In the nose section, the reduction gear- 
ing and torquemeter adapter have been 
strengthened. Crankcase diaphragms 
and modified pistons have been beefed 
up for increased power and life. 

Cylinders have been modified, as 
have the inner valve springs and exhaust 
valve guides, to give increased life and 
to handle the extra power. Valve mate- 
rial has been changed for increased 


strength at operating temperature plus 
increased life. 

► More Changes— In the turbine sec- 
tion, the adapter, support and the com- 
plete turbine assembly have been re- 
vised with the aim of increasing turbine 
life. Plumbing in that section has been 



improved for the same reason, and also 
to make for easier maintenance and dis- 

The impeller drive has been modified, 
and increased capacity has been built 
into the pressure oil pump and oil filter. 

Tire distributor flanges have been 
strengthened, for trouble-free attach- 
ment. Advance timing of 30 deg. is in- 
corporated to reduce the cylinder-head 
operating temperatures and therefore to 
increase combustion chamber life. Fuel 
injection pumps are now flush mounted, 
for easier maintenance and overhaul, 
and the CB type fuel injection nozzles 
have been specified for the new design 
to give an optimum fuel distribution in 
the combustion chamber. 

These changes comprise the major 
portion of a list currently in effect on 
the design of the EA-1; the list will not 
be finalized until completion of the en- 
gine type certification test, now sched- 
uled for July 1955. 

Propeller design calls for Hamilton 
Standard 6921C-8 blades; final diam- 
eter of the prop will depend on com- 
pany flight tests. The available three- 
view drawing shows a 13 ft. 6 in r 
diameter, but this figure could go a? 
high as 14 ft. 2 in. if tests prove the 

► Interiors-Standard passenger layout 
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for changes in DC-7C gross weight and 
ce is 60% of runway length. 


RUNWAY LENGTH requirements arc shown 
altitude of destination airport. Landing distan 

provides two-abreast seating for 62 
passengers in three major sections: 
eight in a forward compartment, 38 in 
the main cabin and 16 in the aft cabin. 
For sleeper service, an alternate arrange- 
ment of the rear compartment accom- 
modates 12 passengers in four upper 
and four lower berths (four of the 
berths are doubles). 

Four toilet compartments— two for- 
ward, two aft— plus a galley and coat- 
room complete the interior of the 
cabin. 

Up front, there are five working crew 
stations and two bunks. Two stew- 
ardesses comprise the rest of the normal 

High-density interiors vary in capac- 
ity from 80 to 95 passengers, depending 
on what the airline customer wants. 
Cargo capacity of 651 cu. ft. is provided 
beneath the floor of the main cabin, 
with loading doors fore and aft in the 
conventional fuselage-belly locations. 

► Design Differences— “The funda- 

mental change is the center section 
addition,” says McGowen. "This gives 
the improvements that come with in- 
creased wing area and aspect ratio, plus 
extra fuel space and the increased com- 
fort we gain by haying the props further 
outboard. Combine these advantages 
with those you get from increased 
power and you’ve got a near-optimum 
piston-engined airplane.” 

Power, span and area increases show 
up in the increases in limiting weights. 
For a given range problem, the larger 
wing area means decreased takeoff dis- 
tance. Climb after takeoff picks up be- 
cause of the power boost and the 
increased span. Span also increases the 
specific range for maximum range 
operation. 

Cruise speeds are about the same as 
the DC-7B. the company says, with 


some improvement at the higher gross 
weights. Landing distance is reduced 
appreciably by the extra wing area, again 
for a given range problem. 

Most of the increased gross weight 
was used by Douglas engineers to get 
more fuel into the airplane. 

► Typical Trips-McGowen points out 
some of the possible routes that could 
be flown by the Seven Seas. "Look at 
Paris to New York,” he says. “In the 
DC-7B, cruising at 1,700 blip, per en- 
gine and 15,000 ft., we’d need a tail- 
wind of 50 mph. and we'd just make 
it. With the Seven Seas, we could make 
it against a 30-mi. headwind, or against 
a 40-mi. headwind in longrange cruise 
configuration, with a capacity payload. 
Over that same route, we could carry 
maximum cruise power for more than 
half the runs and make it. 

"If you want to stop at Shannon en 
route, then you could make the run 
back from Shannon to New York at 
maximum cruise power against a 70- 
mph. headwind with a capacity pay- 
load.” McGowen adds. 

“With this kind of range, the pilot 
can choose his course and can save a 
lot in headwinds,” he states. "Besides, 
it would make it ridiculous not to fly 
across the Pole; it’s possible to see 
nonstop operations from Seattle to 
Europe.” 

► Airline Urging— McGowen gives two 
airlines-American and United-the 
credit for backing the development of 
the DC-7 series. 

Douglas engineers started with the 
basic DC-6B configuration and spliced 
in an extra 40 in. of fuselage aft of the 
wing. Increased load capacity and de- 
sign speeds made a structural beefing 
mandatory all over the plane. Other 
design changes from the DC-6B in- 
cluded: new escape door added in the 


rear, titanium nacelles, speed brakes 
working up to an indicated speed of 
300 mph., new Wright Turbo Com- 
pound engines replacing the P&WA 
R2800s, four-blade props, and de- 
creased rudder forces. 

This was the version designed— and 
bought— for blue-ribbon domestic serv- 
ice. But it wasn’t the end point; Doug- 
las and the airlines were looking for the 
same kind of service for overwater 
flights. This search led to the DC-7B. 
► Basic Changes— More power and fuel 
were the basic changes in the 7B. 
New Wright engines— DA-4s— replaced 
the earlier versions, giving a 100-hp. in- 
crease per engine at normal rated power. 
Nacelles were extended to the trailing 
edge of the wing, and their contours 
modified. Inside the new-found space, 
extra fuel cells boosted the range fig- 
ures; the 5,512-gal. capacity was upped 
to 6,490 gal. There was an aerodynamic 
dividend when the lengthened nacelles 
paid off in decreased drag. 

New flaps were designed for im- 
proved takeoff characteristics. There 
wasn’t anything particularly wrong with 
the old configuration except for takeoff; 
the gaps were poor and there was no 
slot effect for low deflections of the flap. 
Douglas engineers knew this, but 
didn’t much care because takeoff wasn’t 
critical. 

But increased gross weights forced 
the change. The new flap works off a 
walking-beam linkage which moves the 
flap hinge line aft, up and then down to 
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an optimum location. Maximum lift co- 
efficient with flaps down and power off 
is about 2.65; for takeoff, CAA ap- 
proved a 128,000-lb. maximum weight. 

This was the overwater DC-7B, and 
some were sold to Pan American, 
Panagra, and Eastern Air Lines, which 
bought a domestic version. 

But about here the Douglas officials 
began to detect sales resistance: They 
were bucking the strong pitch made by 
the proponents of the gas turbine en- 
gines, and they had to find another 

What they wanted was an airplane 
that would fly the Atlantic nonstop 
either way 100% of the time with a 
full payload. Thus, the DC-7C began. 

The Seven Seas is the latest of a 
series of Douglas transports which 
began with the DC-4 and stretched 
from there. The DC-4 weighed in 
around 70,000 lb.; the DC-7C will 
double that. Engine power will be 
more than double that of the DC-4. 

"There’s still some stretch in the 
series,” commented McGowen, “and 
it’s both powerplant and structural 
stretch. We’ll probably put turboprops 

Part of this “stretch" may be in the 
repowering of the DC-7 with Rolls- 
Royce RB-109 turboprops. This air- 
plane, designated DC-7D, is now the 
subject of dickering between Douglas 
and British Overseas Airways Corp. 
(Aviation Week Oct. 18, p. 13). With 
the same basic airframe as the Seven 
Seas, the Rolls-powered plane would 
cruise at about 385 to 390 mph. Current 
figures are about 50 mph. below that. 

Another "stretched” version may be 
the thin-wing model still on drawing 
boards, using turboprop power (manu- 
facturer unspecified) to cruise at 425 
mph. with 110 passengers. 

Pratt & Whitney engineering and 
sales teams, out beating the drums for 
their VDT version of the Wasp Major, 
have stimulated enough Douglas inter- 
est so that there are drawings for an 
installation of that engine in the Seven 
Seas. Douglas engineers aren’t going 
to miss any bets, they say. 

And if the acceptance of the DC-7C 
is any indication, they haven’t. 

Aircraft Wages Climb 

The average annual wage of aircraft 
workers has increased $953 since the 
outbreak of the Korean war in mid-1950 
and now is $726 more than the average 
for all manufacturing employes. 

Aircraft Industries Assn, reports that 
in four years the average annual wage 
has gone from $3,450 to $4,413; tne 
number of employes has increased from 
265,400 to 803,000 and the annual pay- 
roll of the aircraft industry has climbed 
from $76.5 million to $295.5 million. 


Business Flyers Get 
Overload Warning 

Civil Aeronautics Administration’s 
word to the wise” program is under way 
to stop overloading of business aircraft. 

“We are just putting out a feeler 
now,” says Edward W. Hudlow, chief 
of CAA's General Safety Division. "But 
there are several cases we are watching 
with interest. One of these days when 
they close the door, we may go up and 
ask the pilot for his manifest.” 

Hudlow reports overloading of execu- 
tive planes has not reached a critical 
point. "We are hearing rumors of viola- 
tions and while it isn't dangerous yet, 
we are starting our warning program,” 
he adds. 

► Newcomer Problem— Major problem 
to CAA is the newcomer to business 
flying. "We have no trouble with the 
professional pilot for companies flying 
their own aircraft,” the CAA official 

Hudlow’s first "feeler” came in a re- 
cent speech before the joint annual 
meeting of the Indiana Aviation Trades 
Assn, and the Indiana Airport Officials 

“Let’s quit overloading these airplanes 
beyond the limit that they were de- 
signed for,” he warned. "I am talking 
especially about the executive-type air- 
craft which we believe are overloaded in 
some instances .... 

"Special Regulation 407 gave realistic 
increases to some of the larger transport- 
type executive aircraft, but I understand 
that a few of the boys arc still exceeding 
even this higher gross weight. A word 
to the wise.” 

CAA’s safety chief says owners must 
take responsibility for overloading. “If 
it starts to become a real problem, we 
will put on extra personnel to help in 
the checking,” he adds. 

► NBAA Cooperation— Hudlow is work- 
ing closely with the National Business 
Aircraft Assn. A CAA representative 
attended NBAA’s meeting in Dallas. 
Tex., last week to spread the "wise” 
word. 

And NBAA’s "Air Dispatch" called 
attention to the campaign: "It has been 


Subsonic Soviets 

Russian bombers will be limited to 

five years, Sir John Baker, Air Con- 
troller for Britain’s Ministry of Supply, 
believes. 

England's top aircraft research and 
procurement official also says it is 
doubtful that the Soviets now have 
fighters capable of intercepting the U. S. 
Boeing B-47 bomber. 


called to our attention that a number of 
business aircraft operators— several well 
known NBAA members included— have 
been guilty of loading their aircraft con- 
siderably in excess of the gross weight 
maximums approved by the CAA. 

". . . In the interests of safety and to 
prevent the CAA from firmly clamping 
down on known violators, we feel sure 
that this . . . notice will be heeded. It 
is possible, of course, to cover up air- 
craft overweight for a period of time, 
but the conscientious- business pilot 
recognizes his responsibilities to his 
company and passengers— particularly 
the importance of operating within pre- 
scribed safe limits.” 

Says Hudlow: "We are putting them 
on notice that we mean business.” 

Hyland Takes Over 
Top Spot at Hughes 

Lawrence A, Hyland has been ap- 
pointed vice president and general 
manager of Hughes Aircraft Co. by 
Howard Hughes, filling the vacancy 
created five months ago by the resigna- 
tion of William C. Jordan (AvrATiON 
Week June 28, p. 14.) 

Hyland comes from Bendix Aviation 
Corp., where he was vice president- 
engineering, to head one of the na- 
tion’s largest avionics producers. His 
appointment ends speculation as to who 
would fill the top spot, twice vacant 
during the past year. In the interim, 
the company has been operated by a 
four-man executive group (Aviation 
Week July 5, p. 18.) 

Hyland is a member of the Defense 
Department’s Aeronautics Steering 
Committee, concerned with guided mis- 
siles. He also is on the advisory boards 
of USAF’s Arnold Engineering Devel- 
opment Center and the Argonne Na- 
tional Laboratory for Atomic Energy. 

USAF Offers to Sell 
60 Leased C-46s 

Air Force has decided to give op- 
erators of approximately 60 leased 
C-46s a chance to buy the transports 
at a base price of $75,000. 

Airframe mileage of the planes, at 
the time of original lease, would be 
deducted from this price, at a rate of 
$3 an hour. A downpayment of 20% 
would be required, with installments 
spread over an 18-month period. 

As an alternative to purchase, USAF 
will offer operators two-year leases at 
$1,500 a month, subject to cancela- 
tion by the lessee only. Modifications 
of the C-46s, required by Civil Aero- 
nautics Administration for transport 
operations, would be up to the opera- 
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Comet Findings May Upset Design Concepts 


cial airliners before certification, more 
elaborate post-certification checks, un- 
doubtedly new and more rigid structural 
standards, and the thorough examina- 
tion of certain manufacturing tech- 

► New Fatigue Problems— All arc ques- 
tions that must be answered not only 
in Britain, but probably in the U. S. as 
well. For the combination of the heavy 
stresses imposed by pressurization with 
wing loads translated through the fuse- 
lage to fatigue-prone points brings to 
light many new problems in connection 
with fatigue. 

It is obvious now that these prob- 
lems were intensified greatly by the 
Comet's square windows. But, except 
by actual test to destruction, there is no 
way of telling whether standard aero- 
nautical engineering practice in the 
case of round or oval windows will pro- 
vide a sufficient margin of safety for 
other commercial aircraft. 

It is not the ultimate strength of a 
structure relative to the maximum pos- 
sible load to which it may be subjected 
that is in question. It is primarily the 
matter of fatigue— how to lengthen 


By Scabrook Hull 
(McGraw-Hill World News ) 

London— Release in detail at a 
court of inquiry' of exactly why and how 
the British Overseas Airways Corp. de 


Havilland Comet 1 blew up at Elba 
(Aviation Week Oct. 25, p. 17) raises 
a whole new series of questions for 
British airframe manufacturers. 

These questions involve new require- 
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fatigue life and if possible, how to spot 
the oncoming of fatigue before it is 
too late. 

► Pressure Tests for All— Though Brit- 
ain's Air Registration Board hasn't yet 
put into operation a detailed program 
for coping with these problems, it 
seems likely that the Britannia, Vis- 
count, Fokkcr Friendship, Handley 
Page Herald and any other pressurized 
commercial airliner that wants British 
certification will have to undergo the 
same water tests the Comet has under- 
gone at Famborough. 

The Royal Aircraft Establishment al- 
ready has told the British aircraft indus- 
try that the special rig built for testing 
the Comet will be made available. As a 
matter of fact, the only point that seems 
to remain in dispute is who is going to 
pay for the tests which, among other 
things, involve the testing to destruction 
of a production model of the airliner to 
be certificated. 

With reference to the Viscount, there 



General View Looking Forward 


General View Looking Aft 
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seems no likelihood of grounding it 
while such tests are being carried out. 

► Exact Cause-Out of RAE director 
Sir Arnold Hall’s testimony comes the 
exact cause of the Elba crash and prob- 
ably the precise point of the initial fail- 
ure: it was a high stress of fatigue fail- 
ure which seems to have started on the 
edge of a beveled rivet hole under the 
reinforcement plate in the rear star- 
board comer of the rear ADF window 
(which houses the ADF antenna). The 
skin metal at this point is 22 gauge 
(0.028 in. thick). The reinforcing plate 
is of the same gauge. 

With reference to the Comet l’s 
cabin. Sir Arnold describes it as having 
a low fatigue life. He notes that the 
test Comet fuselage failed after a total 
of 9,000 hr. (actual flight time plus 
simulated flight time), or had 3.4 times 
the fatigue life of the Naples Comet 
and 2.4 times that of Elba Comet. 

He says this is all within the expected 
“scatter” range when talking about 
fatigue life, which should run from one- 
third the average to three times the 
average— or a 9-1 ratio. 

► No Guarantee— It also is pointed out 
that even though Farnborough’s efforts 
to simulate actual flight by supplying 
both lift and gust wing loads along 
with pressurization loads were quite 
realistic, they did not take into account 
vibration from the engines, contraction 
and expansion of the skin due to tem- 
perature changes, applied air and land- 
ing loads and the small variations in the 
cabin pressure. 

All these things would tend to reduce 
fatigue life. Even based solely on the 
Farnborough tests, Sir Arnold says he 
would not have been able to guarantee 
the Comet's safe fatigue life up to the 
2,704 hr. logged by the Naples Comet. 
He uses the above 9-to-l ratio to show 
why. On this reasoning the Comet 
would not be safe beyond 1,000 hr. 

Sir Arnold figures the Elba and 
Naples Comets were on the low side 
of the scatter in expected fatigue life — 
the weakest links— and thus went first. 

► Crossroads— It would seem fairly ob- 
vious that the three or four remaining 
intact Comet Is will never return to 
commercial service again. This series is 
threatened not only bv the pressure 
cabin, strengthening of which would 
take a great deal of the aircraft’s mar- 
ginal payload away and cost a fair bit. 
but by the other faults RAE found that 
will have been hashed over repcatedlv 
during testimony and cross-examination. 
Even the Comet 2 will need consider- 
able modification in order to bring its 
hull up to safe standards. It essentially 
is a Comet 1 hull built the same way to 
the same standards. The Comet 3, ex- 
cept for the round windows, appears to 
be basically a lengthened Comet 2 or 1. 

► Manufacturing Crack— Considerable 
time has been spent in the court dis- 


cussing what so far have only been re- 
ferred to as manufacturing methods. 
However, it seems virtually certain this 
concerns countersinking for flush-rivet- 
ing. 

For not only did Sir Arnold trace 
the initial Elba failure to such an inter- 
face, but on inspecting the wreckage of 
the Elba Comet it was found that 
under the reinforcing plate at the star- 
board front comer of the rear ADF 
window a crack had occurred during 
manufacture and, in accordance with 
standard engineering practice, had been 
drilled. 

This apparently contributed nothing 
to the Elba crash. However, similar 
manufacturing cracks have been found 
in the test Comet, and in at least one 
instance fatigue continued the crack 
beyond the drill hole. Sir Arnold noted 
that even though these cracks did not 
cause a failure they were indictative of 
a crack-prone manufacturing process 
that thus also could produce incipient 
cracks— which inspection would not re- 
veal, but which accelerate a fatigue 
failure. For example, there is no way 
of knowing for sure if this might not 
have been the case in the initial failure 
of the Elba Comet. 

To prepare a rivet hole for counter- 
sinking, de Havilland drills it out, 
actually cuts away the metal to make the 
bevel— this method in comparison to 
"spin-dimpling” used by some other 
manufacturers where the bevel is pressed 
into shape by a spinning form but 
where no metal is cut away. 

► Other Troubles-Other troubles found 
with Comet include: 

• Possibility of damage to the wing 
under severe fueling conditions, 1 80-to- 
200 gal. a minute and the blowoff valve 
inoperative. In this case overfueling 
tests ripped ribs loose and could cut the 
wing strength by as much as a fifth. This 
valve is liable to ice seizure, and pulling 
the valve release cable does not neces- 
sarily break it loose. 

• Using radioactive tracers. RAE testers 
found that fuel from the tank venting 
system got inside the wing along the 
flap to within 2 or 3 in. of the jet pipe 
shrouds— which reached temperatures 
of 350C. This compares to a minimum 
ignition temperature for kerosene under 
certain conditions of 250C. In this 
area there are no fire warning or fire 
fighting devices. 

• The wing has a relatively low resist- 
ance to fatigue. At a number of stages 
during the RAE water tank tests, serious 
cracks appeared, starting at the beveled 
screw and rivet holes near the wheel 
wells and finally resulting in rivet head 
shearing in the top wing surface. 

Tests made in this tank on the 
fuselage and wings included 102,400 
test gust load cycles, or 4,100 simulated 
flights, added to estimated 30,000 serv- 
ice cycles in 1,670 actual flights. 


► Clean Bill for Jets— None of these last 
three things apparently contributed to 
either crashes. Bodies picked up after 
Naples had much the same injuries as 
did those from Elba, indicating pressure 
cabin failure of much the same nature. 

The Comet’s tail stood up quite well 
under tests and seems to have been one 
of the more trouble-free components, 
though on ultimate strength tests, there 
seems to be some doubt as to whether 
the vertical stabilizer meets minimum 
ARB requirements. 

Ghost engine evidence given by E. S. 
Moult, de Havilland Engine Co. chief 
engineer, and concurred in by Fams- 
borough, shows the turbojet broke up as 
the result of mishaps and had nothing to 
do with the crash. There were two pe- 
riods of failure. First came from sudden 
violent gyroscopic moment as the air- 
craft nosed over during cabin failure 
which broke the No. 2 engine shaft 
with the loss of the turbine wheel at 
the radius of the fillet between the hub 
shaft and flange (where the wheel is 
attached). 

Severe static damage resulted to all 
engines upon impact with the sea 
when numerous cracks were caused at 
the circumference of the undercut, lo- 
cated in the same area. 

► No Engine Fire— DH laboratory tests 
showed that angular velocity needed to 
cause gyroscopic breakup of the shaft 
was three radians, or about 160 deg. 
per second. When the No. 2 engine 
turbine wheel went in the Elba crash, 
it went clean-no spewing of blades but 
the whole wheel intact-cutting a neat 
hole in the turbine wheel shrouds on 

Chips in stator blades in this engine 
resulted from departure of the wheel. 
Engines actually did not catch fire at 
any time though they were in the 
presence of severe fire. 

Other points of interest: 

• The inquiry may get slightly confused 
by possible evidence from Polish air- 
craft designer Bruno Jablonski of Jablo 
Propellers. Ltd., Croydon, who says Sir 
Arnold Hall is on the wrong track. 
Jablonski indicates he knows what is 
wrong with the Comets. He hasn’t 
appeared yet, but has sent a letter to 
Commissioner Lord Cohen and may be 

Jablonski, who studied aviation under 
Orville Wright, supplied DH with 
metal components for jigs and tools 
used on the Comet line. He has ex- 
amined wreckage parts and is sure RAE 
crash reasons are only secondary, that 
no one has made a substantial state- 
ment as to the basic causes of the 
crash. There was no hint of his theory. 

• It begins to look like ARB may come 
off worst in this hearing, if anyone does. 
Questioning appears headed in that di- 
rection, but some real fireworks are 
expected during cross-examination. 
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The Manufacturing Research and Development Unit of the Glenn L. Martin Company 
has developed a technique to utilize virtually all their scrap sheet titanium. 

A six inch pile of 85 laminations of .064 titanium with two laminations at each end 
of .091 titanium is joined with one weld on a Sciaky type PMCO 6ST 
400 KVA Three-Phase Spot Welder. 

The weld nugget forms a solid ingot of virgin metal at least as strong as the parent 
metal. This ingot can be machined into a variety of titanium parts. An expensive 
waste is almost entirely eliminated, and the months of lead time required 
for delivery of titanium for machining is avoided. 

Martin Research offers another fine example of Sciaky basic thinking 

in design with resistance welding equipment to do more useful work at the lowest 

operating cost with maximum reliability. 


Martin Aircraft Forms Solid Ingots of Scrap 
Sheet Titanium with Sciaky Spotwelder 


largest Manufacturers of Electric 
Kesistance Welding Machines in the World 


' i ci AK y 


4935 West 67th Street, Chicago 38, Illinois 



Navy Develops New Air Tanker Concept 


Navy is seeking additional help from 
aircraft equipment manufacturers for 
the development of a new concept of 
aerial refueling. Object of the new 
plan is to make every type of carrier- 
based aircraft, including fighters, 
quickly convertible for aerial tanker op- 
erations. 

'Die new Navy refueling program still 
is in its early development phase and 
requires much wider participation by 
aircraft equipment manufacturers work- 
ing with airframe producers on prob- 
lems such as new types of hose mate- 
rial, faster fuel transfer devices, new 
types of valves, engaging and disen- 
gaging devices and new fuel pump and 
fuel measuring devices. 

Navy is not satisfield with any of the 
aerial refueling equipment now in serv- 
ice to meet its ultimate needs. 

► Criteria— Navy believes it will have to 
have several types of aerial refueling 
systems adaptable to different types of 
aircraft, but its universal standard will 
be quick convertibility aboard opera- 
tional carriers, fast and precise fuel 
transfer and a high degree of opera- 
tional reliability. 

At this stage of development it seems 
fairly obvious that some form of ex- 
ternal stores package will have to be de- 
veloped to give carrier-based fighters, 
light attack planes, such as Douglas 
A4D, an aerial tanker capability. 

Navy spokesmen emphasize that the 
key to the new concept is operational 
flexibility aboard carriers at sea. Navy’s 
thinking represents a sharp divergence 
from the USAF philosophy of spe- 
cialized jet tanker squadrons in which 


it is now investing billions of dollars. 
► Successive Strikes— Navy says it can- 
not afford the luxury of specialized 
tankers within the limited aircraft com- 
pliment of an aircraft carrier. 

Carrier task force commanders must 
have the operation capability of launch- 
ing an air strike at the maximum range 
that aerial refueling affords on one day 
and another strike, hurling all aircraft 
over their nonnal shorter range, the 
next day. 

There is a school of thought in USAF 
that subscribes to the quickly con- 
vertible tanker theory. This group urged 
convertible tanker-bomber versions of 
the B-47 and B-52. However, top-level 
USAF policy-makers rejected this plan 


in favor of a multi-billion-dollar invest- 
ment in specialized tankers. 

► AJ-1 Tests— Navy currently is develop- 
ing its interim aerial tanker capability, 
using North American AJ-1 carrier- 
based bombers as convertible tankers. 
North American Aviation supplies a 
tanker conversion kit that fits into AJ-1 
bomb-bay and can be jettisoned quickly 
like a bomb in emergencies. 

The AJ-1 kit uses the probe and 
drogue method developed by Flight 
Refueling, Inc., of Baltimore, and this 
firm is subcontracting to NAA on hose 
and drum units. 

Navy has tested all of its current crop 
of fighters on the AJ-1 tanker, includ- 
ing the Grumman F9F-6. Chance 
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Vought F7U-3 and McDonnell F2H. 

During the recent record transcon- 
tinental speed dash of three Grumman 
F9F-6s, they were refueled over South- 
ern Kansas by an AJ-1 tanker. 

Navy plans to develop a substantial 
refueling capability for all of its new 
large carrier-based bombers, including 
the Douglas A3D Skywarrior. This type 
of tanker would be capable of refueling 
several fighters simultaneously. 

All of the Navy's airframe contractors 
now are engaged in the attack on the 
refueling problems posed by the Navy’s 
new concept. Among the equipment 
manufacturers already working with the 
Navy and airframe manufacturers on 
this problem are Parker Appliance Co., 
Fletcher Aviation Corp., Bendix Avia- 
tion Corp., the Schultz Tool & Engi- 
neering Co. and Flight Refueling. 

► Rescue Mission-Although Navy is 
interested primarily in aerial refueling 
as an extension of its carrier-based 
striking force, it has other applications 
such as the rescue of aircraft running 
low on fuel and longrange ferrying op- 


With the advent of commercial jet 
transports, Navy speculates that the 
aerial tanker probably will become 
part of the Coast Guard rescue equip- 
ment to refuel airliners delayed bv 
weather or traffic congestion in airport 
terminal areas. 



French VTO 


Siiccma, nationalized French engine firm, is 
using this test stand for preliminary research 
on adaptation of its Atar gas turbine to 
vertical-takeoff units. Air Minister Diomede 
Catroux says the French have been work- 
ing on VTO “for some time." 
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AN INTEGRATED ELECTRONICS OPERATION 


Hoffman's reputation for getting things done is due, in 
part, to the unification of Researeh-Development- 
Design-Production into one closely integrated electronics 
operation. At Hoffman — instead of the usual four 
completely separate operations — one technical director 
is assigned to co-ordinate each new project from 
start to finish. Every new project is developed in close 
cooperation with the divisions ahead, including 



tical problen 


ofq, 


rtity pro. 


n. This 


i practically eliminates the all-to. 
duplications and overlapping of functions, the errors 
and re-work caused by poor liaison, and materially cuts 
down the usual time lag between the testing 
of the prototype and actual production. 

Hoffman has become a leader in electronics by 
doing progressively complex jobs — to specifications — 
to cost estimates — and on schedule. 

Write for your copy ot a 

REPORT FROM HOFFMAN LABORATORIES 

HOFFMAN LABORATORIES, INC. 

A Subsidiary of Hoffman Radio Corp. 


Challenging opportunities for outstanding electronics and 
mechanical engineers. Write Director of Engineering. 
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Aussies Beef Up Airlines, RAAF 

British turboprops compete with U. S. piston transports 
on wide-open market; defense policy shifts to airpower. 


Melbourne— Aviation in air-minded 
Australia has entered a period of great 
change, with a guarantee of sizable ex- 
pansion of aircraft and equipment pur- 
chasing by the military and by com- 
mercial airlines. 

Obsolescnce of old U. S. equipment, 
mainly DC- 5s and DC-4s that mo- 
nopolized Australian air lanes until just 
last year, has thrown the civilian air- 
plane market wide open to competition. 

► Policy Melting Pot-Recent airline 
purchase commitments do include a 
preponderance of American equipment 
-Super Constellations for Qantas 
Empire Airways and DC-6s and DC-6Bs 
for Australian National Airlines. 

But future equipment policy is in the 
melting pot, with some airlines favoring 
the immediate introduction of British 
turboprops. 

Upcoming, also, is a rapid expansion 
of airline activities as economic develop- 
ment of Australia, a nation of 9-million 
population inhabiting the fringes of a 
continent nearly the size of the United 
States, picks up speed. 

► Strategic Position-On the strategic 
Side, Australia again is assuming a 
position of importance to the free 
world. 

Not only can it provide physical 
force, measured in squadrons of fighters, 
bombers and transports, but its geo- 


graphic position makes it an invaluable 
operational base in the South Pacific. 
It is both near the trouble spots of 
Southeast Asia and remote from the 
Communist air bases concentrated in 
East and Northeast Asia. 

It would not be outflanked by the 
defection of Indonesia into the Com- 
munist camp, a constant threat to 
Malaya and Thailand. 

► Major Airpower Step— In keeping 
with its role, Australia is switching the 
emphasis of its defense policy to air 
force development. Re-equipment plans 
for the Royal Australian Air Force 
(RAAF), provide for Australia’s first 
strategic medium bomber element. 

This is the first and major step of 
the airpower buildup and, given atomic 
armament, it will make the RAAF an 
important segment of western power in 
the Seato (South East Asia Treaty 
Organization) region. 

RAAF funds for 1954-55 will be 
about $130 million, an 18% increase 
over expenditures of the previous year. 
Spending will be increased sharplv 
during the next five years. Compared 
with expenditures of the major power, 
the total will be small. But for a countrv 
of Australia’s size, it represents an 
adventurous step forward in provision 
for national security. 

Moreover, the new Australian defense 


policy represents much more than the 
actual force contained in the RAAF. 
The inclusion of a small force of 
strategic bombers will develop Australia 
in basic technical “know how,’’ in air- 
fields to handle heavy bombers, in 
electronic aids— including early warning 
radar stations, and in maintenance 
facilities. 

All this is a primary requirement for 
a country that may be required to act, 
in the future as in the past, as the 
major South Pacific operational base. 

► Defense Shopping—' The RAAF is 
inclined at the moment to adopt one 
of Britain’s V-bombers, particularly the 
delta-winged Avro Vulcan, for the 
medium bomber units. But a technical 
mission now overseas will include the 
U. S. in its tour of inspection. 

Policy-wise, the commonwealth gov- 
ernment and the defense services favor 
standardization on American weapons, 
but the final result is unlikely to be 
clear cut. Recent defense "shopping" 
has shown that America is not prepared 
to let even so close an ally as Australia 
have products of high security rating— 
and Australia wants the best she can 

► Domestic Production — Australia 
wishes to build a good deal of the re- 
equipment in her own small aircraft 
industry. Today, that industry produces 
Canberra jet bombers, Vampire jet 
trainers, the Winjeel basic trainer and 
the Rolls-Royce Avon-powered Sabre. 

The government aircraft factories are 
producing in quantity the Australian- 
designed Jindivik pilotless jet target 
aircraft, proved so successful in tests 
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BRIDGEPORT ALUMINUM EXTRUSIONS 


—your key to economy, strength and simplified production 


Bridgeport Aluminum Extru- 
sions are helping to increase pro- 
duction efficiency in more and 
more plants every day. Here’s 
why extruded shapes can lower 
costs and improve a wide range 
of products: 

Production is simplified— extru- 
sions often eliminate the complex 
assembly of many components. 
Costs are lowered— extrusions re- 


duce time-consuming machining 
and assembly operations. There’s 
a substantial saving in mate- 
rials too. 

Unlimited design possibilities — 
high strength permits an almost 
endless variety of precision, 
close dimensional shapes. The 
relatively low cost of dies for 
custom-tailored shapes can make 
special designs practical for ex- 



perimental work and new appli- 
cations. 

Improved weight-strength ratio- 
extrusions are usually lighter and 
stronger than machined parts. 
Bridgeport's experience and com- 
plete extrusion facilities offer 
manufacturers an opportunity to 
put the advantages of extrusions 
to work for them— in aircraft, or 
in architectural and industrial 
applications. Call your Bridge- 
port Sales Office for further in- 
formation or technical help. 


BRIDGEPORT BRASS 
COMPANY 
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at the Woomera rocket range that at 
least one American company is seeking 
a license to produce it in the U. S. 

Avon-Sabre 

The Avon-Sabre is the design achieve- 
ment of the privately owned Common- 
wealth Aircraft Corp.. wedding a 
Rolls-Royce R.A.7 engine (7,500 lb. 
static thrust) to an F-86F airframe 
and arming it with the new British 
Aden 30-mm. cannon. 

No official performance details have 
been announced, but it can be said that 
this fighter combines a combat radius 
of more than 575 mi. with a rate of 
climb from the ground and fighting 
quality above 50,000 ft. that has amazed 
those who have seen it in tests and pub- 
lic demonstrations. It has a top speed 
reputed to be 700-plus mph. 

The RAAF will have its first dozen 
Avon-Sabres by this Chrsitmas, and the 
initial order for 90 (at a restricted rate 
of producb'on imposed by the present 
government policy of maintaining only 
a nucleus industry) is expected to be 
completed in 1956. 

► Redesigned F-86F-I11 the evolution 
of the Avon-Sabre only about 40% of 


the original fuselage structure has been 
retained. Of about 20,000 pieces in the 
aircraft, 7,000 are imported from North 
American Aviation. 

The R.A.7 consumes 25% more air 
than the J47 so the size of the intake 
duct was increased by splitting the front 
fuselage horizontally and inserting a 
wedge of structure. As the Avon docs 
not support the tail pipe cantilever 
fashion, the rear fuselage also had to 
be redesigned. 

Other modifications were needed to 
incorporate the two Aden 30-mm. guns 
in place of the six ,50-cal. machine guns 
in the F-86. All this was achieved with- 
out making any changes in the stand- 
ard arrangement of instruments, so 
that any F-86 pilot can convert direct 
to the Avon-Sabre and find himself in 
a completely familiar cockpit. 

► Lead Nose— Initial CG troubles re- 
quired adjustment bv loading the nose 
with 80 lb. of lead.' This was elimin- 
ated in the production aircraft by mov- 
ing forward a pump supplying emer- 
gency power to the controls. 

Early production aircraft are equipped 
with slotted wings, but next year the 
solid wing will be introduced. The 
North American pattern is being modi- 



Transcendental Tests New Convertiplane 


Transcendental Aircraft Corp.'s new 1-G 
convertiplane goes through forward flight 
turnup trials on a test stand (top photo), 
then swings its 17-ft. -diameter rotors 90 deg. 
for vertical lift (bottom). The convcrtiplanc’s 


twin rotors are mounted on the tips of a 22- 
ft.-span, all-metal wing. They arc turned 
by a 160-hp. Lycoming 0-290 engine. Dur- 
ing a recent vertical (light at the company’s 
New Castle, Del., plant, it grossed 1,640 lb. 
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Transmitters of RPM information 
from remotely located shafts 

By generating a voltage proportional 
to the shaft speed, these miniature 
generators provide rate of rotation in- 
formation for electronic or instrument 
applications. 

You can always depend on Oster 
for quality in miniature motors or 
generators for instrument or control 
installations. 



Insure dependability . . . specify 


MANUFACTURING CO. 
AVIONIC DIVISION 

RACINE, WISCONSIN 



lied internally by the incorporation of 
a leading-edge tank to extend the com- 
bat range. 

The Avon-Sabre will have a flexible 
role. At the start a high-altitude, long- 
range fighter, it can be converted later 
to carry 1,000-lb. bombs, rockets and 
possibly even guided missiles for ground 
attack misisons. 

► CAC-NAA Link— The close CAC- 
North American link dates back 16 
years. The most likely follow-up to the 
Avon-Sabre is a further marriage of an 
F-100 development with the most ad- 
vanced Rolls-Royce Avon available at 
the date manufacture begins. 

A section of opinion would prefer a 
lighter and less costly fighter than the 
F-100, and some advocate adoption of a 
modified Lockheed F-l 04— reported to 
be available under license— or some 
other similar type. 

Rolls-Royce is a partner in CAC and 
the Australian factory already has built 
in succession the Nene centrifugal and 
the Avon axial turbojet powerplants. 
The engine pattern of the future is. 
therefore obvious. 

► Payment Plus— Details of the license 
agreement with North American never 
have been disclosed. Actually this 
license is held by the commonwealth 
government, not CAC. It is on an 
initial payment plus a royalty basis. 

Tire cost of fuselage and other com- 
ponents imported from NAA has not 
been disclosed either. The return to 
North American, however, is not less 
than $150,000 per aircraft, and it has 
been suggested that the overall program 
in Australia would be worth about $16 
million to the American company. 

Bomber Production 

The possibility that a medium 
bomber will be built by the government 
aircraft factories in succession to the 
Canberra seems remote. 

► Secondary Line— But the argument is 
likely to be advanced to the United 
Kingdom government that the at pres 
ent highly centralized and atomically 
vulnerable position of the UK industry’ 
offers grounds for a decentralization 
program logically supporting the setting 
up in Australia of a secondary' bomber 
production line. 

Handley Page, Ltd., which recently- 
sent a high-powered sales mission to 
Australia, is said to be willing to allow 
the crescent-winged Victor to be built 
by GAF. 

► Offshore Orders— It is being urged, 
too, that America should consider the 
advisability of placing offshore orders 
here as a vital contribution to the 
potential strength of its most depend 
able SEATO partner. 

The U. S. should be in agreement 
with this suggestion, for Australia's air- 
craft industry provided not only an im- 
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Jet Aircraft 
TEMPERATURE MEASURING 
the ~M- Systems with 

Jetcal 

TESTER 

• The JETCAL quickly tests the exhaust gas 
temperature (EGT) thermocouple circuit of 
a jet aircraft or pilotless aircraft missile for 
error without running the engine or discon- 
necting any wiring. 

The JETCAL also has Ihese corollary purposes: 

A) To isolate errors in the EGT system. 

B) To check thermocouples for continuity. 


ing the setting of fuel control or automatic nozzle 
area openings. 

D) To check the thermocouple harness ring on 
the engine before its installation in the airframe. 

E) To separately test the EGT indicator using the 
potentiometer and special circuit of Jetcal | 

F) To functionally test over 
wing anti-ice s ystems (thermi 
TEMPCAL* Probes. 

JETCAL Tester is guaranteed accurate to ±4”C. 
at engine test temperature. 


- !e inquiries concerning ! 

the Jetcal Tester . . . and will be glad to have 
our engineering department help solve your 
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portrait supply source to the RAAF in 
World War II but was a dependable 
and efficient overhaul facility for the 
American Air Force. 

Small Firms Get Big 
Slice of B-52 Dollar 

Wichita— Changeover from produc- 
tion of the B-47 Stratojet to the B-52 
Stratofortrcss. now under way at Boeing 
Airplane Co.’s plant here, will not 
change the percentage of bomber dolars 
going to subcontractors and small busi- 
ness, reports J. E. Schaefer, vice presi- 
dent and general manager. 

► Dollar Split— Breakdown of allocated 
funds for the B-47, disclosed at rollout 
ceremonies for the 1,000th unit built at 
Wichita (Aviation Week Oct. 18, p. 
1 6), reveals the extent of subcontracting 
operations. 

Boeing says that out of every Air 
Force dollar spent for the bomber, 60 
cents is paid directly to the company 
and 40 cents is diverted to manufactur- 
ers of govemment-fnmished equipment. 

Further, of the 60 cents given to 
Boeing. 36 cents goes to subcontractors 
and vendors. The company keeps 24 
cents for its own operations. 

► 1,868 Suppliers-Therc are 1,868 sub- 
contractors and suppliers in the B-47 
project. Schaefer says this number will 
not change appreciably when the plant 
shifts to B-52 production. Tooling for 
the changeover was started recently 
when Wichita was chosen for second- 
source production. 

Schaefer says nearly 75% of the sub- 
contractors and suppliers for the B-47 
are small business firms (those with 
less than 500 employes), numbering 
1,326 plants out of the 1,868 total. 
These firms arc scattered over 34 states. 

It is estimated that 79% of the com- 
panies shipping parts and materials to 
the 1,868 Boeing suppliers are small 
business concerns. 

Included in the program are firms 
manufacturing such normal items as 
bolts, screws, tools, valves, electrical 
appliances, wire, plastics, auto parts, 
tents and other peacetime products. 

Schaefer reports suppliers for the 
B-52 program have been selected and 
parts already have started to arrive at 
the Wichita plant.— CW 

Germany May Build 
Lightplanes, Copters 

(McGraw-Hill World News) 

Bonn- West Germany's aviation in- 
dustry probably will be unable to build 
large transport and military aircraft for 
at least four years, well-informed sources 
here forecast. 

Neither capital nor trained staffs of 


the magnitude required for these types 
are presently available. 

With Allied restrictions on civil avia- 
tion to be lifted partially under the new 
Paris pact, West Germany's reviving 
aviation industry (Aviation Week Oct. 
11, p. 15) can be expected to concen- 
trate on these three categories: 

• Light passenger plane, somewhat 
along the lines of the old ME 108 
"Messerschmidt Taifun” or the hvin- 
enginc Siebel 204. 

• Light trainer and sport plane, similar 
to the earlier Klemm, Buecker or Siebel 

• German helicopter designed for 
shortrange operations in city-to-city traf- 
fic and for use by West Germany’s ex- 
panding industry. 

Experts here have estimated domes- 
tic German demand for medium and 
small aircraft at 3,000 to 5,000 planes 
for the next few years. This estimate 
is based on the assumption that Ger- 
man engineers and builders will be 
able to produce a single-engine, two- 
passenger plane at a cost of from 

$2,381 to $3,571- 

The trump card of Germany's re- 
born aviation industry will, no doubt, 
be a new helicopter. Although late- 
comers to the field, the Germans are 
confident they can produce a “new 
look” helicopter that will be able to 
compete seriously with existing U.S. 

Japan Aviation to Ask 
$40 Million U.S. Aid 

(McGraw-Hill World News) 

Tokyo— Prime Minister Yoshida on 
his state visit to Washington will ask 
the United States to contribute $40 mil- 
lion to revitalize Japan’s aircraft indus- 
try. 

Japan would appropriate $5 million 
as its contribution to the three-year 
program. 

Japanese government sources told 
Aviation Week the plan envisages 
production in 1958 of 150 F-86Fs, 50 
F86Ds, 60 T-33s, 60 T-28Bs, 60 T-34s, 
40 C-46s, 30 P2Vs, 40 I4-19s and 60 
II-13s. 

The basis for this program is the 
scheduled buildup of the Japanese air 
defense force, (JADF) to 1.200 planes 
in that year. 

► ‘Too Ambitious'— U. S. Air Force offi- 
cials have informed the Japanese gov- 
ernment that the production plane is 
too ambitious. 

These officials also point out that 
it is unlikely the U. S. would provide 
$40 million while Japan was putting up 
a bare $5 million to build up its air- 
craft plants. 

Japan’s Ministry of Finance wants 
most of the U. S. assistance in the 
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Next Steps in Atomic Progress... 
A Challenge to American Industry 


The purpose of this editorial is to throw light 
on the significance for American industry of 
recent changes in the statutes that control the 
development of atomic energy. 

The need for clear light on the meaning of 
this new legislation is made more urgent by 
the political confusion and distortion that 
marked its course through Congress. The po- 
litically inspired charges of “giveaway” that 
delayed its passage — charges that were almost 
totally unrelated to the legislation itself — 
helped to obscure the vital importance of the 
step finally taken by Congress. 

In sober, post-Congressional fact, the prin- 
cipal significance of the new atomic legislation 
is that it extends to private enterprise respon- 
sibility for the development of peaceful uses of 
atomic energy, whereas heretofore this re- 
sponsibility has rested in a tight government 
monopoly. And this extension is made on 
terms that emphasize the responsibility 
far more than they open any opportunity 
for economic gain in fulfilling it. The re- 
vised Atomic Energy Act provides that: 

1. Industry may now own and operate its 
own nuclear reactors, under license from the 
Atomic Energy Commission. And it may build 
and sell nuclear reactors for export. 

2. Industry may use — but not own — nuclear 
materials at the discretion of the Atomic Energy 
Commission. 

3. The Atomic Energy Commission will 
make available to industry scientific knowledge 


that may be useful in developing peaceful ap- 
plications of nuclear energy. 

4. For the first time, industry will have the 
right to patent inventions in the field of non- 
military nuclear energy. However, “basic” dis- 
coveries must be made available to all compa- 
nies in the field for a period of five years, after 
which they, too, will revert to normal patent 
status. 

Two Kinds of Know-How 

These provisions, despite the imposed limi- 
tations, represent the first positive step toward 
development of nuclear energy for peaceful 
applications in the United States. Potentially 
useful knowledge, previously locked in the 
minds of government scientists, will now be 
available to all those who are willing and able 
to put it to work for the good of mankind. 

The advantages to be gained from enlisting 
the talents of American industry in the devel- 
opment of peaceful atomic applications are 
imposing. As The (London) Economist, Eu- 
rope’s leading economic journal, recently re- 
marked, “The atomic scientists are in a position 
to surmise how atomic energy can be applied... 
but they lack the specialized knowledge of en- 
gineering design and operating technique just 
as industry itself lacks atomic knowledge.” 
Now the engineers of private industry need no 
longer lack the atomic knowledge, and there is 
granted to them at least a restricted freedom 
to apply it to the solution of their engineering 
and operating problems. 
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But the new opportunity for private 
industry to find constructive uses for the 
science of nucleonics carries with it a 
grave responsibility. These uses must be so 
developed that they will benefit the people of 
all the free nations. It is essential that the 
United States, which pioneered in developing 
lethal uses for atomic fission, demonstrate to 
the world our paramount interest in its peaceful 
application. It would be a moral set-back to the 
free world almost beyond calculation if the 
Communists should be able to offer to the 
poorer nations of the world the benefit of low 
cost atomic power — provided by Communist 
technicians — while we concentrate primarily 
on building our stockpile of atomic and hydro- 
gen bombs. 

Race For a Peaceful Victory 

Most of the experts are agreed that it may 
be many years — perhaps ten, fifteen or more 
— before the cost of electricity from atomic 
fission can be reduced to a level that will make 
it competitive with conventionally produced 
power in most regions of the United States. 
But most of the world is not nearly so fortunate 
as we are in power resources. Electricity, even 
at a cost far higher than the average that pre- 
vails in the United States, would be a blessing 
in many countries, and the nation that provides 
the technology to bring it into being will score 
a great moral victory. 

The useful potential of nuclear energy is not 
restricted to the generation of electric power — 
although twenty years from now this use will 
be highly important to the power industry of 
the United States. Even with the limited re- 
search that has been done in this field thus far, 
the use of radioisotopes — the radioactive prod- 
ucts of atomic reactors — is saving American 
industry an estimated $100 million a year. 
Commissioner Campbell of the AEC, who made 
this estimate, believes that these savings may 
well reach $1 billion a year within ten years. 
Radioisotopes are already at work in industries 
ranging all the way from paper manufacturing, 


where they measure paper thickness, to pipeline 
transportation, where they mark the dividing 
lines between shipments of different products 
(at an estimated saving of $500,000 a year). 
Medical applications of these same radioiso- 
topes hold promise of longer and more com- 
fortable lives for those who are stricken by 
cancer and other diseases. 


Above All a Challenge 

The new Atomic Energy Act is a crucial 
stride toward the day when all these benefits 
— and undoubtedly others not yet revealed by 
research — will be realized. But it is a step 
that is essentially permissive. It still leaves it 
to private industry for the most part to decide 
what is to be done and how soon. 

The new act is thus, above all, a chal- 
lenge. It confers on private industry the re- 
sponsibility to assume a leading role in the 
development of peaceful uses for nuclear 
energy, a step long urged by NUCLEONICS, 
a McGraw-Hill magazine devoted to atomic 
energy. To achieve a success in this task that 
will measure up to the requirement of the na- 
tional interest, this development must command 
all the resources and ingenuity that private 
enterprise can apply — and do so without 
promise of glittering prizes surely to be won. 
But now that the responsibility has been 
defined and the challenge offered, Amer- 
ican industry will, we believe, measure up 
to its grave and mighty import. 


This message is one of a series prepared by the 
McGraw-Hill Department of Economics to help 
increase public knowledge and understanding 
of important nationwide developments that are 
of particular concern to the business and pro- 
fessional community served by our industrial 
and technical publications. 

Permission is freely extended to newspapers, 
groups or individuals to quote or reprint all or 
parts of the text. 


. 

PRESIDENT 

McGRAW-HILL PUBLISHING COMPANY, INC. 
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MILLION-DOLLAR IDEA 
PAYS OFF 


Pan Am’s new coast-to-coast "PAY- LATER" PLAN 


set the stage — and the pace — for a 
brand-new way to sell air travel 


If the commercial air industry ever needed a 
shot in the arm, this is it. 

Last May 1st, Pan American inaugurated the 
first nation-wide, coast-to-coast“travel-on-credit” 
plan. This plan works in all 48 states and Hawaii, 
and it was an immediate success. Thousands of 
people have already signed to fly all over the 
globe on the Pan Am “Pay-Later” Plan. More 
than 90% of the sales— nearing the second mil- 
lion dollars— represent new business. 

Not only has this idea caught on with the 
flying public, but it has won the approval of the 
entire industry as well. Within a few weeks, 
imitations began to crop up everywhere ... by 


both U. S.-flag carriers and foreign airlines serv- 
ing the United States market. 

This new trend in travel has widened the 
market for air transportation and it has put air 
travel in a competitive position with other day- 
to-day commodities. Americans have long been 
accustomed to buying their automobiles, homes 
and appliances on instalment. Now they can take 
bigger and better vacations in the same way. 

And everyone benefits: aircraft makers, car- 
riers, travel agents, tour operators, etc. Last but 
not least, 180 million Americans benefit through 
the promotion of greater international under- 
standing and goodwill. 


Pm /XMimim* 


WORLD’S MOST EXPERIENCED AIRLINE 


form of direct dollar grants. But it is 
probable that any U. S. help would be 
in yen allocations out of the proceeds 
from sale of U. S. surplus wheat and 
other agriculture commodities in Japan. 

Japanese air officers say they do not 
care whether they receive yen or dollar 
help from the United States as long as 
they get the money. 

► Firms in Program-By 1958, they an- 
ticipate having an air force which will 
include: 450 F-86Fs; 150 F-86Ds; 173 
T-33s; 190 T-2SBs and T-34s: 96 C-46s, 
and 54 P2Vs. 

The Ncptuncs and some helicopters 
would be in a navy air arm which may 
be a part of JADF, rather than under 
the maritime safety force. 

If the Japanese obtain the help which 
they are seeking, four manufacturers 
would share the benefits: Mitsubishi 
Heavy Industries, Reorganized, Ltd., for 
the North American F-86 and T-28 and 
the Sikorsky H-19; Kawasaki Aircraft 
Co. for the Lockheed T-33 and the Bell 
H-13; Fuji Heavy Industries, Inc., for- 
merly Nakajima Aircraft Co., for the 
Beech T-34; and Shin Mewia Industry 
Co. for the Lockheed P2V. 

Assistance to the Japanese industry 
from the U. S. more likely will be con- 
siderably less, and much of the Japa- 
nese activity, even in 1958, will con- 
sist of assembly and repair of aircraft 
received from U. S. stocks. 

Small Firms Can Save 
Tax Dollars: SDIA 

Los Angeles— Small Defense Indus- 
tries Assn, has urged government ac- 
tion on dangers that face many quali- 
fied aircraft subcontractors as a result 
of being overlooked in mobilization 
planning. 

Hampden Wentworth, chairman of 
SDIA and president of Longren Air- 
craft Co., told a press conference the 
results of a survey show that many 
small business enterprises are suffering 
setbacks. 

► Lean and Hungry — Wentworth 
stressed the importance of recognition 
bv government defense procurement 
planning agencies of the flexibility and 
dollar saving advantages of the quali- 
fied small defense producer. 

“We know from statements made 
that the next two years are going to 
be lean and hungry,” he said. 

He pointed out that for the first 
time a strata of qualified defense in- 
dustries have organized representation 
(Aviation Week Oct. 18. p. 21). 
Proper utilization of the SDIA, Went- 
worth said, could build stronger inter- 
dependence between the large and small 
defense manufacturers and produce 
more defense for less dollars. 

► Competitive Chance — Joining the 
plea for a stronger small defense plant 
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Lee Predicts Stable 
Airport Aid Program 

Federal airport aid should be con- 
tinued in fiscal 1956 “on a scale at least 
as large as at present,” says Civil Aero- 
nautics Administrator Fred B. Lee. The 


airport aid appropriation f< 
was $22 million. 

Lee reports that in view of President 
Eisenhower's plan for i 


foresight and 



► ‘Special Situations’— Lee told the Air- 
port Development and Operation Con- 
ference in Syracuse, N. Y., that there 
are “special situations” to be considered 
in determining eligibility for federal aid. 

The Commerce Department’s airport 
panel recently recommended that 
"national interest” should be the de- 
termining factor. Commerce has de- 
veloped cutoff points of 3,000 annual 


There’s something of Ex-Cell-O in practically every plane made in 
the U.S.A. today. 

Illustrated below are typical blades, nozzles, hydraulic actuating 
assemblies and fuel control assemblies, precision built by 
Ex-Cell-O Corporation to aircraft builders' rigid specifications. 
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enplaned passengers per year and a based 
aircraft population of 30 aircraft as a 
suitable criteria in determining aid 
qualification (Aviation Week Oct. 18, 
P. 54). 

The "special situations,’’ Lee says, 
would include: 

• Airports that have definite value as 
emergency fields along routes with sub- 
stantial air traffic. 

• Airports with seasonal traffic that is 
very active only during certain periods. 

• Airports where air cargo, rather than 
passengers, indicates their importance. 

• Other cases where the measurement of 
passengers and aircraft docs not indicate 
the true degree of activity. 

"These criteria,” the CAA Adminis- 
trator says, "provide a basis for concen- 
trating the program upon airports of 
national significance. There are some 
760 airports throughout the country 
which would satisfy the criteria, with- 
out considering additional airports 
which might qualify because of special 
modifying factors.’’ 

► Operational Factors— Lee reports the 
programming standards for work to be 
accomplished are aimed at national, 
rather than local, importance. 

"By excluding such items as terminal 
buildings, auto parking areas, utilities 
and other items of predominately local 
interest, the program can be concen- 
trated upon development which involves 
the safety of air operations-such as ap- 
proach protection, runways, taxiways, 
lighting and related facilities.” 

Prime need now is the improvement 
of existing facilities, Lee believes. The 
1953 National Airport Plan lists 2,060 
conventional airports as needed, of 
which 1,765 are in existence and only 
295 would be new facilities. 

Improvements most urgently needed, 
Lee claims, are: 

• Longer runways of adequate strength. 

• Taxiways to facilitate ground move- 

• Blcedoff taxiways to insure quick exits 
from runways. 

• Clear approaches to runways. 

• Adequate ramp areas to accommodate 
ever-increasing numbers of aircraft. 

Administrator Lee also reveals that 
CAA is considering raising its estimate 
of passengers to be carried by airlines in 
1960 from 40 million to 50 million. 

Weather Experiment 

Transmission of the latest aviation 
weather and notices to airmen by con- 
tinuous voice broadcast from a low- 
frequency radio range at Areola, Va., 
has been inaugurated as an experiment 
by Civil Aeronautics Administration 
and the Weather Bureau. 

Broadcasts are being made from 
6 a.m. to 6 p.m. on 233 kc. Service 
includes flying weather forecasts for an 
area within 250 mi. of Washington. 
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Smooth Power. . . Big Lift 



l New Cessna 180 Gets Off Quickly, Cruises Quietly With 4 Passengers And Luggage 
^ Out-Performs Any Other 4-Place Airplane— Yet, it’s Priced $6000 Under Competition! 



Now, Cessna ISO challenges comparison! Offers vou faster take-offs... 
shorter, slower landings . . . longer range with a greater load . . . more sta- 

oiV the market! PLUS smoother, quieter performance, over 150 m.p.h. 

oFne^iminovc^ is priced ’at only 

$12,950— actually $6000 under its nearest "over 150 m.p.h.” competitor! 
See and fly the new Cessna ISO at your nearest Cessna dealer's today (he's 
lusted in the yellow pages of your telephone book). For more information, 
write CESSNA AIRCRAFT CO.. Dept. AE-10, Wichita, Kansas. 



4 GREAT CESSNAS O O «Q> <20 THE COMPLETE AIR FLEET FOR EVERY BUSINESS NEED 




ley Aircraft J-57, equipped with after- 
additional power, is the heart of the 


ONE OF THE DIVISIONS OF 
UNITED AIRCRAFT CORPORATION 



Sharply swept-back wings and tail surfaces mark the North American F-100 Super Sabre. Built around one Pratt & Whitney Aircraft 
J-57 turbojet and afterburner, the Super Sabre is the Air Force's first operational supersonic jet fighter. 


Super Sabre Has 
Supersonic Performance 


Sustained level flight above Mach 1 is a vital 
attribute of the latest U. S. fighting aircraft, and 
North American’s F-100 Super Sabre has it. 

Such hard-won capability— possessed by only a 
few production aircraft — is the product of highly 
advanced airframe design wedded to a flexible, effi- 
cient turbojet engine of enormous power. 

The sleek Super Sabre is now being built in 
quantity for the U. S. Air Force. Equipped with the 


Pratt & Whitney Aircraft J-57 turbojet and after- 
burner, it has already set the world’s speed record 
of 755.149 miles per hour— an enviable beginning for 
a fighter on which so much depends. 

In the Super Sabre, as well as in other supersonic 
fighters and high-speed jet bombers, performance of 
the Pratt & Whitney Aircraft J-57 turbojet is fully 
justifying the long years and intensive effort required 
for its development and production. 


Pratt & Y/^hitmey Aircraft 


iT HARTFORD, CONNECTICUT • BRANCH PI 


J, SOUTHINGTON, MERIDEN 
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PILOT LIES PRONE in Midget, Martin dose-support proposal. Though never built, its design features still make sense today. 




Martin Midget 

By Irving Slone 

Baltimore-The trend both here and 
abroad toward lightweight, simple com- 
bat planes for specific jobs is evidenced 
in an unusual design proposal sub- 
mitted to the Air Force by the Glenn L. 
Martin Co. 

Martin’s specific design concept— a 
close air support weapon— is as valid to- 
day as it was when submitted about two 
years ago. Brought up to date, it prob- 
ably would be faster, include wing 
sweep, and have better loiter char- 
acteristics than the original proposal 
promised. 

The Air Force liked the design, Mar- 
tin reports, but the plane was not 
built because budget funds were not 
available at the time. Also there was no 
small jet engine available with suffi- 
ciently low fuel consumption, it is said. 

Nevertheless, the design highlights 
numerous features of top interest to 
both designer and tactician. 

► More Difficult Job— Known as the 
Mighty Midget, the aircraft is a heavily 
armored, prone-pilot configuration, only 
28 ft. long and with a 23-ft. span, pow- 
ered by small twin jets for an over- 
500-mph. speed at sea level. Maximum 
useful load of 4,060 lb. exceeds its 
empty weight, and maximum endur- 
ance at sea level is 3i hr. 

The weapon’s job: Provide more 
effective close air support for friendly 
ground forces under conditions of mod- 
ern warfare. 

Martin saw it this way: While the 
striking power of bombers and fighter- 
bombers forces decentralization and 
dispersion of enemy ground forces, this 
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Tailored for Close Support 


situation also gives rise to a tactical con- 
dition making the enemy more difficult 
to locate and destroy— from the air as 
well as on the ground. 

For adequate close air support of 
ground forces, Martin felt a new plane 
was needed; improvising such a weapon 
by adapting existing aircraft for the job 
did not produce the desired weapon 

► Spot and Attack— The close support 
weapon contemplated by Martin de- 
signers would combine the best features 
of target spotter and attack plane types. 
It would locate, identify, and mark tar- 
gets for concentrated attack; destroy 
“targets of opportunity," such as a 
motor convoy. 

As an anti-personnel weapon it 
would carry six forward-firing machine 
guns with combined firing rate of more 
than 8,000 rounds per minute. 

As an anti-tank vehicle, it would tote 
two cannon, rockets or napalm. For 


anti-strongpoint work it would have 
a large bomb or rocket load in addition 
to machine guns or cannon. 

► Midget Characteristics— As projected 
by Martin engineers, the Midget would 
possess: 

• Maneuverability associated with an 
“ideal” crop duster. The plane would 
have a 1 2G airframe, have a prone-pilot 

• Little vulnerability to enemy ground 
and aircraft fire. A heavily armored 
nose capsule affords protection from 
,50-cal. and 20-mm. ground fire. 

• Mounting provisions for a wide 
variety of armament, including athwart 
guns for sidewise firing. 

• Short-field takeoff and landing char- 
acteristics for operation from forward 

• Adequate pilot-escape provision in the 
form of a chute-fitted jettisonable nose 

, simple airframe for high 




PILOT'S VIEW from Midget nose gives wide field. Nose capsule has five windows, with two side glasses minimizing blind areas. 
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One football field covers more than an acre, yet in 
Marietta, Georgia, there’s an aircraft plant with a 
single building that could house 70 football fields. 

This statistic is just as important as it is amazing 
—important, of course, to U. S. defense. The plant 
was built big by the government for a purpose— to 
manufacture big multi-engine airplanes in quantity 
with utmost speed and efficiency. 

Today GAP-6 (Government Aircraft Plant No. 
6) is operated by Lockheed for the U. S. Air Force, 
is building big turbo-prop C-130A assault trans- 
ports and six-engine B-47 jet bombers, more than 
half the parts being made under the same big roof. 
Another production line modifies early B-47's, and 


there's still room for a fourth production line. 

GAP-6 is not just big for bigness' sake but for 
production efficiency. And the record made there 
in the last three years proves the advantage of 
“everything under one roof’. . . ( 1 ) first B-47 flown 
60 days ahead of schedule; (2) subsequent and 
current production all on schedule; (3) now build- 
ing planes with 23% of original man-hours; (4) 
learning curve now 73% and still going down, well 
under the 80% industry average; (5) third best 
safety record in the entire industry. 

Already a vital part of America’s defense indus- 
try, GAP-6 can easily produce even more and big- 
ger planes for U. S. protection. 


U.S. Air Force 

Govt. Aircraft Plant No. 6 


Lockheed 

Aircraft Corporation 


Georgia 

Division, Marietta 



SIDE-FIRING GUNS eliminate time-consum- 


ing maneuvers, allow continuous short- 
range attack on entrenched personnel. 

utilization, little maintenance. 

• Low-cost characteristics. 

► Armored Enclosure— Pilot protection 
is emphasized in the design. Cockpit is 
a heavily armored, jettisonable capsule 
housing an automatically released 
chute. It is intended to protect pilot 
from all small-caliber fire aimed from 
any probable ground fire direction. 

Nose is constructed of l-in.-thick 
Fiberglas-reinforced laminate contoured 
to take most of probable ground fire 
hits as glancing shots, stop all but di- 
rect .50-cal. and 20-mm. hits striking 
with an impact velocity equivalent to 
muzzle velocities of such guns. Direct 
■ 50-cal. frontal hits will penetrate the 
plastic laminate, the design data savs, 
but will be stopped by a 3-in., canted, 
aluminum alloy plate. 

Windows are bullet-proof glass for 
protection against head-on hits from 
gunfire as large as 22 mm. Front win- 
dow is 3 in. thick: two adjacent side ' 
windows arc 2 in. thick; aft side win- 
dows are 1 in. thick. 

Nose capsule skin is 3-in. aluminum 
alloy, intended to deflect point blank 
projectiles up to and including 20 mm. 
and at angles up to 20 deg. 

► Body Bed— Pilot's support- ft -in. Fi- 
berglas-laminate bed padded with foam 
rubber— is contoured for minimum 
body tiring, best body weight distri- 
bution, high-freedom of action, max- 
imum resistance to effects of high ac- 
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WE’RE 

LOOKING FOR 
ENGINEERS 
WITH 
ABILITY 


Stratoa— now developing new air- 
conditioningsystcms, air-turbine 
drives, controls and other pneu- 
matic accessories for aircraft and 
industry — is interviewing well- 
qualified men as 


RESEARCH ENGINEERS 


PROJECT ENGINEERS 

Several — Intermediate and Junioi 


D ESIGN ENGINEERS 

Seniors and Juniors. 




sriM TOS 




celerations. It is designed to absorb 
head and upper torso shock forces from 
capsule chute-landing or aircraft belly 
landing. Pilot's body is held in the sup- 
port by safety belts to prevent slippage 
at impact. 

Protection is afforded by the support 
from any .50-cal. direct hits from below, 
if they penetrate the bottom skin and 
miss the retracted nose gear. 

Chin rest may be lowered out of the 
way, is designed to provide most com- 
fortable head position and best line 
of sight. Windshield posts disappear 
almost completely from the field of 
vision, Martin says, due to the different 
refraction angles in the forward and 
side panels. Side panels give broad 
viewing field directly left and right and 
toward the rear. 

► Capsule Release— Emergency release 
control for the chute-equipped nose 
capsule detonates four explosive bolts 
connecting the capsule to the fuselage, 


also raises pilot’s chin rest to act as a 
support for his head at impact. 

The instant the tension load on the 
four explosive bolts is relieved by the 
firing, all electrical leads and control 
lines between capsule and fuselage are 
parted at quick disconnects. There are 
no flammable-fluid lines between the 
two body sections. 

The 60-ft.-diameter chute is ejected 
automatically, opens in 3 to 4 sec., has 
a letdown rate of 25 fps. After land- 
ing, the capsule serves as an armored 
shelter. It is fitted with small arms, first 
aid supplies, and emergency provisions. 
► Control Details-A simple three- 
dimensional hand-and-arm control sys- 
tem is used. Two of the three control 
movements-elevator and aileron-are 
same as with conventional control stick, 
while the third, for the rudder, follows 
the bicycle handlebar movement. 

A pistol-grip twist is used to dis- 
continued on page 55) 
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Prototype to production 
. . . in shorter time 
and at less cost 


During systems study or systems development, project engineers face 
this challenge: Where to look and how to get the best of what’s new? 
There’s one unique source for the latest in technology and products 
. . . Westinghouse. Unique because of two vital factors: Unparalleled 
research and development facilities; and product families covering 
every phase of aviation — especially airborne electronics, electrical 
systems and motors, and airborne propulsion systems. 


Westinghouse 



R. M. Wilson, Defense Products Soles Manager 

can ossist and supplement your design activities 
build better aircraft at the lowest possible cost . . . 
development, test, manufacturing and field engir 


I POWER WANTS 
? EtfCTRICAl SYSTEMS 
i HFCTMHIC SYSTEMS 
-URMAMENT SYSTEMS 





Development labs constantly 
advance state of the art . . . 
are prime source of better systems concepts 


Westinghouse has a basic credo: To develop the type 
of equipment and complete systems which will help 
airframe and equipment builders meet military and 
commercial specifications. Emphasis is on sound prog- 
ress with the highest possible degree of dependability. 
To implement this, Westinghouse has over twenty- 
three laboratories working in every area where avia- 
tion may possibly be advanced, and these labs are 


staffed and equipped with attention to every skill and 
necessary device. The result: History has shown that 
Westinghouse research and development contribute 
continually to aviation progress — is a prime originator 
of new ideas and concepts. Here, then, is a potent 
source for better equipment and improved aircraft 
performance, from an experienced supplier capable of 
giving you the most for your aircraft dollar. 

But what about test and evaluation? . . . 


YOU CAN BE SURE.. .IF ITfc 

AAfestinghouse 






Every known test used 

to prove components, qualify products 
. . . from concept to actual service 


From long experience, Westinghouse knows the best 
plan is side-by-side development, test and evaluation — 
for no product or system is better than its ability to 
perform to specifications. Each Westinghouse Division 
has complete facilities — many of them Westinghouse- 
developed — for all required mechanical and environ- 
mental tests, simulating every possible airborne situa- 
tion. Reliance is always placed on proved components 


and qualified products as the soundest answer to ad- 
vancement. This Westinghouse test and evaluation con- 
cept is applied to products and systems at every stage 
of development and on through manufacture to actual 
service. It is one of your best guarantees that this 
source of ideas and products offers unusual “extras” 
in reliability, can give you extensive help in meeting 
the rugged test of specifications — all the way. 






Specialized plants and corporate facilities give 
capacity, flexibility . . . produce to specifications 


Westinghouse in aviation also means the best and most 
complete plants and production facilities capable of 
building precision and ruggedness into every product. 
The Westinghouse aviation family offers three-way 
flexibility to assure both quality and quantity: Twenty- 
three divisions specialize in their product lines; 
strategic locations and special headquarters facilities 


put product "families” close together, make it possi- 
ble to utilize skills and capacity of other plants when- 
ever necessary; modern production equipment takes 
full advantage of new techniques, constantly produces 
to close specifications. These are all big reasons why 
Westinghouse can offer such extensive help in backing 
up your design efforts on new aircraft. 




Engineering follow-thru insures performance, 
gives user full value of equipment and systems 


From prototype on, Westinghouse field engineering is 
of vital assistance in helping you qualify the aircraft 
for operational service. Engineers are highly skilled in 
their product lines, ready to provide all necessary as- 
sistance for successful use of products and systems. 
This also is a Westinghouse credo: To assure product 
performance, to give the user benefits of continuing 


technical advances in design and application, and to 
assist in training of operational and maintenance per- 
sonnel. By providing this full measure of service, 
Westinghouse can intelligently and sincerely offer air- 
frame and equipment manufacturers a complete part- 
nership, directed toward selection and application of 
the best possible equipment and systems for the job. 

Now . . . see how to put Westinghouse on your team . . . 


you can be sure-.if irfsWfestinghouse 



Look to Westinghouse — get newer concepts, 
better systems for greater margins of technical 
superiority . . . prototype to production 


By now we’re sure you realize . . . aviation is very much 
our business. These Westinghouse facilities — barely 
covered here — offer you a real, hard-working source 
for solving aviation problems. Advancement comes 
both from individual product developments and from 
basic areas like metallurgy, fuels, combustion and 
nuclear energy. Much of it, of course, is classified, 
but readily available for use by qualified recipients. 


The real story here is how we can help you. 

Whatever your problem, at any stage of design or 
modification — whether in airframe work or equipment 
manufacture . . . it’s a good bet that Westinghouse can 
give you valuable assistance. But most important, 
Westinghouse has the unique capability to help you all 
the way — all the way from prototype to production, 
and help you do it in shorter time and less cost. 



WESTINGHOUSE ELECTRIC CORPORATION 
3 Gateway Center, P. O. Box 868, Pittsburgh 30, Pa. 

Gentlemen: 

I am interested in getting literature and product information as follows: 

□ Advancing Automatic Flight B-6372 

□ Airborne Power for Tomorrow's Aircraft B-6392 

□ Jet Engines 

Q Aircraft Electrical Systems Name 

□ Aircraft Motors 

□ Airborne Radar 

□ Automatic Pilots 

□ Armament Systems 

□ Other 



(Continued from page 46) 
tinguish between fore-and-aft push-pull 
for elevator control and the rudder con- 
trol, when one-hand operation is used. 
A push or pull coupled with pistol-grip 
twist in the direction of turn gives rud- 
der movement, while push alone, re- 
sisting the tendency to twist gives ele- 
vator movement, Martin explains. 

Control system has a linkage to 
double the pilot’s wrist-twist mechan- 
ical advantage by exaggerating the pistol 
grip twist for rudder control movement. 
Martin says that experiments show 
adults can exert wrist twist torques up 
to 160 lb.-in., while a value of 100 lb.- 
in. is more than enough for one-hand 
control of the Mighty Midget during all 
normal maneuvers. 

► Armament Schemes— The plane’s de- 
sign useful load permits basic armament 
arrangement to be either two 15-mm., 
20-mm., or 27-mm. T-type cannon, 
plus 300 rounds for each installation, 
or six .30-cal. machine guns and 3,600 
rounds. 

The machine gun installation may be 
forward firing (three per wing) or a 
combination of forward firing (one per 
wing) plus athwart guns (two per wing) 
for sidewise firing. 

The athwart gun, angled slightly 


above wing, comes in handy for the 
pilot to avoid time-consuming maneu- 
vers. Thus, targets which at the in- 
stant of detection lie close to the flight 
path cannot be engaged because that 
area usually is inaccessible to the plane’s 
armament, Martin explains. Hence, to 
destroy the target, pilot must first per- 
form certain manuevers, which may not 
only be time-consuming, but may be 
responsible for losing visual contact. 
The side-firing athwart gun gives pilot 
a weapon to use when he spots a target 
close to the flight path. 

When the basic weapons are re- 
moved, the plane could tote an equiva- 
lent weight in bombs or rockets. Under 
this arrangement, eight 5-in. high- 
velocity aircraft rockets or four 2.75-in. 
folding fin rocket clusters containing 
19 rockets per cluster could be used. 

► Prepared Field Loads— In addition to 
basic armament, external stores up to 
2,000 lb. can be carried when operating 
from prepared fields with adequately 
long runways for takeoffs with maxi- 
mum alternate loads. Alternate loads 
in addition to basic armament cover 
two 1,000-lb. or four 500-lb. or four 
250-lb. general-purpose bombs; two 
1,000-lb. armor-piercing bombs; four 
500-lb. fragmentation bombs; two 


500-lb. smoke bombs; or two 150-gal. or 
two 135-lb. napalm bombs. 

► Engine Plan— Martin specified twin 
jet powerplants for the Mighty Midget, 
because two engines operating at maxi- 
mum power would easily provide the 
high takeoff thrust required for short 
fields; also because fuel consumption 
could be cut bv using only one engine 
during cruise. 'Twin engines would also 
give the pilot the chance to get back 
if one were battle-damaged. 

► Manuevcrability Factors— The plane’s 
low wing loading and high design load 
factor (craft has 12G airframe with li 
factor of safety, bringing ultimate load 
factor equal to 18G) allows short 
radius of turn and pull-up over the en- 
tire speed range. Turning radius is be- 
tween 580 and 600 ft. in maneuvers 
under combat conditions at speeds from 
about 345 mph. down to about 
175 mph. 

Benefits of shorter pull-up arc ex- 
plained by Martin this way: Experience 
and theory show that accuracy of aerial 
gunfire is directly proportional to linc- 
of-sight distance between aircraft and 
target. Data at the time the Midget 
design was worked out reveal that 50% 
of the rounds fired by average pilots fall 
within an impact area with a radius 
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equal to 2% of aircraft-to-target 
distance. 

In a head-on attack, minimum dis- 
tance at which a pilot may engage a 
target is a function of the craft's pull-up 
radius. Hence, when flying a plane 
with shorter pull-up radius, fire is able 
to be delivers at shorter range. 

► Interchangeability — Production-main- 
tcnance-logistics considerations stress 
interchangeability. The same part is 
used for rudder and left and right 
ailerons. Flaps are interchangeable, and 
left and right elevators may be substi- 
tuted for each other. 

Small size of the plane’s major sub- 
assemblies eases transportation problems. 


THRUST & DRAG 


“Maybe I'm a pessimist," said the 
engineer, “but the more I work in 
guided missiles the more I’m convinced 
that the way we’re doing things is all 
wrong. 

“We got missiles coming out the 
kazoo— one of everything and two of 
some of them. We got big missiles, 
small missiles, simple missiles, com- 
plicated missiles, red missiles and white 
missiles, but we haven’t got the most 
important missile." 

“And that is . . I said. 


“A reliable missile," he said. 

“What do you propose?" I asked. 

“Well, I’d take all the projects that 
haven't done much— and God knows 
there must be dozens— and I’d give ’em 
all sets of drawings of the V-2. I’d tell 
all of ’em to bnild V-2’s and fire them 
until they got to the point where they 
were as reliable as the German opera- 
tions in the field. Then I'd freeze the 
design, and have the cheapest producer 
grind them out for a while. 

“I’d ship these out to the Army 
Field Forces and let them fire to 
their heart’s content until they knew 
how to handle missiles in the field. 
They'd take them on maneuvers, let 
’em stand out in the sun and rain and 
fog, tow ’em down hills and across the 
open fields. Then after about a year 
they'd have some idea of how to operate 
in the field with missiles. 

“And then I'd take some guys out 
of those units and send ’em around 
to help write the military requirements 
and to advise the project engineers and 
stand by during the development pro- 

"That way, we’d at least have a 
200-mi. tactical missile of reasonable 
accuracy and it would be reliable and 
the boys would know what to do with 
it instead of standing around with 
their thumbs in tlieir ears and being 
amazed by the latest in scientific 


Two Convair engineers went to Se- 
attle recently on one of the many “ex- 
change” visits which while away the 
time between designing airplanes. They 
had problems in common with their 
brothers-in-arms at Boeing, and dis- 
cussed them long into the afternoon. 

Came time to head back into Seattle 
and the hotel; one of the Boeing engi- 
neers offered to arrange transportation 
in the regular company shuttle bus. 
That vehicle was jammed to the door, 
hut there was another Boeing bus right 
behind, also going uptown. This they 
got on; hut the bus ended its run at the 
Red Cross blood bank. 

Now the Boeing engineer is having a 
tough time convincing his Convair cro- 
nies that the whole thing wasn't 
planned, and that Boeing really doesn’t 
demand blood in payment for technical 
information. 

When we ran those pictures of "Push- 
over” a few months back (Aviation 
Week June 21, p. 35), we failed to 
comment on the photographer, Cdr. 
Fred W. Maxwell, Jr., of USNARTS. 
Lake Denmark, N. J. Cdr. Maxwell 
photographed the loaded V-2 while it 
was being toppled, providing the only 
motion picture record of the proceed- 
ings that has been released. 

Those pictures, plus Maxwell’s com- 


"No machine yet invented 
can take the place of experience, ” 
Henry Ford 


5,338,195 

man-hours have been 
expended by Fletcher 
in building wing tanks 
-since 1947. 



No asset of Fletcher Aviation Corporation is as valuable 
to the buyer as the experienced engineering and producing 
personnel schooled for millions of hours through crisis and 
emergency over the critical years. 

FLETCHER BUILDS GOOD TANKS 

FLETCHER 

aviation corporation 
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USS Carilloy Steel 
used in axles of 
heavy-duty trucks 


A big cross-country tractor-trailer rig needs a high 
speed axle on the open road. But this same rig needs 
a low speed axle with tremendous pulling power for 
grinding up steep mountains and inching through city 
traffic. Eaton Manufacturing Company’s 2-Speed axles 
solve both problems: they provide one gear ratio for 
heavy pulling power, another for high speed operation. 

At any speed, the critical parts in these axles, such 
as shafts, gears, pinions, and spiders, must withstand 
severe punishment. Only high quality alloy steels can 
supply the needed strength and durability, and that’s 
why Eaton uses USS Carilloy Steels. 

Wherever you need steel of great strength or tough- 
ness . . . steel that enables you to increase durability 
and decrease weight of heavily stressed parts . . . steel 
that responds uniformly to heat treatment . . . steel 
that can help you to build 
better products at equal or 
lower cost, look for USS 
Carilloy Steels. Carilloy 
Steels are available in the 
widest range of grades, sizes, 
and forms — they can meet 
your specifications exactly. 


Carilloy (©) Steels 

ELECTRIC FURNACE OR OPEN HEARTH COMPLETE PRODUCTION FACIUTIES IN CHIC 


CHICAGO OR PITTSBURGH 


U N 




and then we built 


... a propeller pitch control transmission 
mbly for Beech Aircraft Corporation. 


on practically all of the dimensions 
had to be held to within .0001" or .0002" 
for squareness, parallelism 
and concentricity. 


INDIANA GEAR 

INDIANA GEAR WORKS, INC. • INDIANAPOLIS, INDIANA 


ments on "Pushover” and "Sandy” 
highlighted a New York section meet- 
ing of the American Rocket Society. 

Reasoning, which on occasion seems 
to have become a lost art in the world 
around us, is the basis of any scien- 
tific approach. It is also the basis for 
a number of learned books, which 
wander off into fields grown deep with 
verbiage and crossed by tangled paths 
with countless approaches. 

But now, praise be, someone has cut 
a clean swath straight across the acre- 
age and has produced a little pam- 
phlet called "Methods of Reasoning.” 
This should do the job, once and for 
all. 

In about 16 pages, P. D. Scott— 
who is an engineer with Ohio Bell 
Telephone Co. — has condensed the 
basic scientific approach into language 
that can be understood even by com- 
pany executives. The pamphlet is 
published by the Cleveland Engineer- 
ing Society, now in its Diamond Jubi- 
lee Anniversary Year, and you can get 
it from them for one dollar. Address: 
2136 East 19th St., Cleveland 15. 
Ohio.— DAA 

USAF Contracts 

Following is a list of recent USAF 
contracts announced by Air Materiel 
Command. 

The following contract awards were 
recently announced by Wilkins Air 
Force Depot, Shelby, Ohio. 




ARDC Contracts 


The following contracts have been 
announced recently by Headquarters, 
Air Research and Development Com- 
mand, Baltimore 3, Md. 




Sub-Killer Aloft 

The newest addition to the Navy’s anti- 
submarine fleet, the Goodyear XZS2G-1, is 
shown in its first Sight over Akron Munic- 
ipal Airport (Aviation Week, Aug 2, p. 7). 
Boasting speed in excess of all previous K 
types, the new airship demonstrates the 
inverted-Y configuration of three stabilizers 
and control surfaces on its stem. Flight 
controls are subject to manual or automatic 
pilot operation. 


PLATINUM ALLOY 

potentiometer windings give 

LONGER LIFE and greater 



Precious metal potentiometer windings, 
of special platinum alloy, plus Pacific 
Scientific's advanced production tech- 
niques make possible unequaled quali- 
ty at prices competitive with ordinary 
designs. Precision potentiometer, new 
motor and wheel design give maximum 
dynamic range and exceptionally high 
natural frequency. Powerful signal suit- 
able for either ac or dc intelligence sys- 
tems. Maximum output up to ±50volts. 
The simple, rugged design of the 
new Pacific Rate Gyro makes it ideal 
for checking flight test characteristics, 
telemetering systems, automatic pilot 
and guided missile control. Check 
these specifications against your design 



ACCURACY- Within 1.0% to 2.5% oMull rate 



>S ANGELES, CAIIF., 14 
LN FRANCISCO, CALIF., 2 1 
SEATTLE, WASHINGTON, 421 
ARLINGTON, TEXAS, 111 E. 
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‘Pilot’ Takes Orders From Arms System 


• Design philosophy behind 
Minneapolis - Honeywell’s 
E-10 auto flight control: 
Tailor system to the plane. 


By Philip Klass 


Minncapolis-In the new E-10 auto- 
matic flight control system, Minne- 
apolis-Honeywell’s Aeronautical Divi- 
sion has put the design emphasis on a 
system capable of maneuvering a plane 
along a flight path prescribed by inter- 
ceptor fire control or a bombing com- 
puter, rather than attitude and heading 
stabilization as in older autopilots. 

The term "automatic flight control" 
(replacing the familiar “autopilot”) re- 
flects the E-lO’s operational role and in- 
creased capabilities, which include such 
features as all-attitude maneuverability, 
control-stick steering, and constant 
Mach number climb and cruise control. 

Developed under the sponsorship of 
the Wright Air Development Center, 
the E-10 will see its first operational use 
in a late model of the F-100. 

► Versatile Building Blocks— Actually 
the E-10 is a group of versatile building 
blocks which M-H believes can be en- 
gineered quickly into a system capable 
of handling almost any of the new high- 
speed fighters, interceptors, bombers or 
transports. 

Behind this philosophy is the recog- 
nition that autofllight controls must 
now be tailored to individual airplane 
configuration and aerodynamics, but 
that there is never enough time to start 
from scratch for each new airplane. 

► Light in Weight-ln the fighter- 
interceptor version, the E-10 weighs in 
at around 65 lb., uninstalled. The new 
system weighs only one-third as much as 
the Honeywell C-l autopilot used on 
B-Z9s during World War II, yet 
offers many more operational features. 
(Weight figure does not include a di- 
rectional gyro. The E-10 uses signals 
provided by the Kearfott-developed N-l 
nigh-latitude, low-drift, panel-indicat- 
ing gyro which is standard on manv 
USAF aircraft.) 

M-H has not switched to magnetic 
amplifiers as have some other autopilot 
manufacturers. The reason, according 
to Ben Ciscel, E-10 project engineer is 
their added weight and the temperature 
limitations imposed by rectifiers used 
with mag amplifiers. The E-10 is de- 
signed for operation in 200F ambients, 
(a figure which M-H hopes to raise to 


FIRST OPERATIONAL USE of E-10 automatic flight control system will be on a 
late model of North American Aviation's supersonic F-100 Super Sabre fighter. 


225F) reflecting the high temperatures 
found in highspeed jets. 

► Operational Features— Some of the 
E-10's operational features, appearing 
for the first time in M-H equipments, 
confirm certain design trends which 
first appeared in the Westinghouse 
W-3A autopilot, designed for the 
F-94C interceptor. Others arc believed 
new to the industry. Here are some of 
the E-lO’s operational highlights: 

• All-attitude maneuverability: Although 
rate gyros have been used in one or 


more axes of previous M-H autopilots 
to provide rate-of-displacement signals, 
the E-10 uses the non-tumbling devices 
as a primary reference. This gives it un- 
limited maneuverability about all three 
axes, an important feature for fighters 
and interceptors. For the pitch axis, 
the rate gyro signal is integrated to pro- 
vide also a pseudo displacement signal. 
• Built-in dampers: The E-10 provides 
stability augmentation for one, two, or 
three axes, as required. The yaw axis 
system provides damping in straight 



Me 

for Execmftnves 


Providing executives with luxuriously comfortable, reliable 
transportation — available at any time in any direction — 
making it possible for them to get their work done in half 
the time, and without fatigue, pays dividends to any corpor- 
ate activity, represents real “psychic income” for the men. 
In the quiet, spacious, comfortable cabin of today’s new 
Super 18 Beechcraft, industrial leaders of America have at 
their command the ultimate in business transportation — 
an executive transport that cruises at 215 miles an hour. 



Men of decision have more time for work — more time for 
pleasure, too. They reduce travel time as much as 75 per 
cent. They visit distant plants and customers more often 
and still have time for important home office activities. 
Their Becchcrafts are the Air Fleet of American Business. 
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AT LOCKHEED AIRCRAFT CORP., 

Ga., G-E ground pswer equipment 
test a B-47, 6-jet bomber. The cor 
of G-E equipment assures you o 
instrument and electrical system 
faster, more reliable starts. 




A 



AAA 

I'm, 


For all types of aircraft and guided missiles 



G-E Ground Power Equipment Gives You 
Accurate Testing, Servicing . . . Faster Starts 


General Electric’s complete line of ground power equipment 
— field proved — assures you of the right auxiliary power 
for aircraft starting, servicing or testing requirements. 


READILY ADAPTED to stationary installations or 
mobile use, G-E ground power equipment provides : 

1. Fast, “every-time” starts for jet or reciprocating 

2. Ground checking and testing of instruments, de- 
vices and guided missiles on flight ramp or in pit 
installations. 

3. Auxiliary power for shop and hangar repair areas. 

4. Aircraft factory production testing for any type of 
aircraft electrical equipment. 

ACROSS THE COUNTRY, aircraft manufacturers, air- 
ports, the armed forces and ground power equipment 
manufacturers have installed and applied these depend- 


able, accurate G-E units and components for every aux- 
iliary power use. General Electric has devoted extensive 
field studies to ground power requirements, and the 
engineering experience gained through the design of 
packaged power equipment over the years assures you 
of getting dependable, low-maintenance performance. 
WHATEVER YOUR NEEDS in ground power. General 
Electric can engineer the right equipment to meet 
specific conditions of your operating needs and location. 

Specify General Electric when you need more reliable 
and accurate ground power . . . G-E Aviation Special- 
ists are always ready to assist you. For further informa- 
tion, contact your nearest G-E Apparatus Sales Office, 
or write General Electric Company, Section 821-2, 
Schenectady 5, N. Y. 


LET G.E. HELP SOLVE YOUR GROUND POWER SUPPLY PROBLEMS 


T^ogress Is Our Most Important Product 

GENERAL A ELECTRIC 



flight and turns, yet does not oppose 
initiation of turns (as did some earlier 
dampers). 

• Control stick maneuvering: Pilot 

maneuvers, under manual or autoflight 
control, are introduced in the same way 
using the regular control stick (or 
column) and rudder pedals. This elim- 
inates the long-used miniature-stick or 
knob controller, always a problem to 
locate on the crowded pedestal. 

• Constant Mach No. climb: For op- 
timum fuel economy during an air- 
plane's climb to cruising altitude, the 
E-10 can establish a rate of climb which 
keeps the plane at a constant Mach 
number speed. 

• Choice of actuators: M-H has de- 
signed both parallel and differential 
types of electrically controlled hydraulic 
servo actuators for the E-10. Tire for- 
mer, which can be used as the main 
control surface actuator, is a high power 
unit connected in parallel with the 
plane’s control linkage. The latter, a 
lower power device connected in series 
with the control linkage, actuates the 
plane's boost valve which in turn op- 
erates the boost actuator driving the 
control surface. The choice of actua- 
tor type depends upon the individual 
airplane installation. The F-100 will 
use both types. 

► Ties With the Past— M-H has not 
made a complete break from past auto- 
pilot design philosophies and practices. 

For instance, the E-10 uses a d.c. 
signal system and potentiometer pick- 
offs instead of a.c. and synchros used by 
many others. Tire reason, according to 
Ciscel, is that a d.c. system permits 
multiple signals to be added without 
phasing problems and allows the use 
of small, lightweight filters for rate 
derivation and integration, instead of 
requiring small integrating motors and 

► No Fcet-The pilot's feet get a break 
in an E-10 equipped airplane. As soon 
as the pilot banks the plane, the yaw 
channel automatically deflects the rud- 
der, proportional to aileron deflection, 
role rate, and changes in yaw rate, to 
provide a coordinated turn. An accel- 
erometer, sensitive to sideslip forces, 
provides signals to maintain coordina- 
tion during the turn. Thus the airplane 
becomes essentially a two-control air- 
craft. 

"nie pilot ran overpower the system 
to introduce intentional sideslip merely 
by applying pressure to his rudder 
pedals. This causes a pedal-force trans- 
ducer to generate a signal which intro- 
duces the desired sideslip. 

► Three Pitch Axis Modes-In pitch 
axis control, the E-10 provides the pilot 
with a choice of three modes of opera- 

• Constant Mach number, for econom- 
ical climb and cruise. When engaged. 



E-10 CONTROLLER maintains engaged alti- 
tude within 50 ft. above 10.000 ft. 



DOUBLE-DUTY STICK is used for both 
autoflight and manual control maneuvers. 


this control reportedly maintains exist- 
ing speed within .02 Mach. 

• Constant altitude, for cruise. M-H 
says system maintains engaged altitude 
within 10 feet below 10,000, within 50 
feet above this altitude. 

• Unlimited maneuvering, by human 
pilot or when tied into interceptor fire 
control. 

Although the E-10 carries a conven- 
tional attitude gyro for roll-axis use, 
M-H prefers to use a pseudo displace- 
ment signal (integrated rate signal) for 
pitch attitude control. The reason: It 
permits unlimited pitch maneuvering 
and simplifies synchronization prob- 
lems. Another advantage is that a pseudo 
lagged-rate pitch signal eliminates the 
long-term phugoid oscillation frequently 
encountered in the highspeed aircraft 
which use displacement gyros for pitch 
attitude reference, M-H says. 

If the E-10 is in the maneuvering 
mode when engaged, it maintains the 
existing pitch attitude, with a drift of 
approximately 0.2 deg./min., M-H re- 
ports. If the plane’s bank angle at the 


time of engagement is more than five 
degrees, the E-10 maintains the existing 
rate of turn; if less than five degrees, it 
levels out and holds heading. 

► “Easy Joe” Maneuvering— Control 
stick maneuvering, which M-H pio- 
neered five years ago under the nick- 
name of "Easy Joe," may see its first 
operational use on the F-100, although 
other autopilot manufacturers (includ- 
ing Lear and General Electric) are 
planning to incorporate it in their new 
systems. 

M-H says it considered six different 
types of control stick maneuvering be- 
fore settling on its present approach in 
which airplane pitch and roll rate are 
proportional to the force which the 
pilot applies to his control stick. This 
force deflects a strain element built into 
the top portion of the stick (which M-H 
supplies) which operates a pot to gen- 
erate a maneuvering signal. 

With the system selected, control 
stick force gradients can be made iden- 
tical to those experienced in normal 
flight so the plane “feels” the same to 
the pilot whether maneuvered under 
manual or autoflight control. To carry 
this even further, M-H incorporates a 
motor-driven integrator (which doubles 
as a roll-axis synchronizer before engage- 
ment) that serves to hold the plane in a 
bank when the pilot takes his hands off 
the control stick, as under manual flight 
conditions. 

► A Look at Major Components— Some 
of the principal E-10 components with 
novel design and construction features, 
include: 

• Amplifier-calibrator is E-10 nerve cen- 
ter. It contains the three main servo 
amplifiers plus four synchronizing and 
remoting amplifiers, is designed for 
speedy maintenance and optimum heat 

Each of the seven amplifiers is built 
on a small plug-in aluminum shell with 
heat radiating fins. These amplifiers are 
clustered around three larger plug-in 
chassis (one for each axis) which are in 
turn quicklv removable from the main 
amplifier-calibrator chassis containing 
power supply and associated control re- 
lays. The seven amplifiers are identical 
and interchangeable. Where different 
amplifier gains are required, they are 
achieved by using different values of 
feedback resistors located in the main 
chassis plug. 

• Parallel-type servo actuator, together 
with the polarized torque motor control 
valve (which controls flow to the 
actuator piston in accordance with servo 
amplifier signals), is built into a single 
integrated package which also contains 
several associated control and protective 
devices. For instance, the package con- 
tains a solenoid-operated engaging valve 
which automatically disengages the 
autopilot in the event of failure of 
hydraulic or electric power, giving the 
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MACHINES AND FACILITIES 


Loud Grows to Serve Industry Better 


• Loud meets tlie increased 
aircraft demands for quality 
and economy with expanded 
facilities and equipment. 


► History — From a small repair shop 
started in 1908 Loud has grown into 
one of the most completely equipped 
job machine shops in Southern Cali- 
fornia. This modern plant, including 
engineering and test laboratories, oc- 
cupies almost two hundred thousand 
square feet and employs approxi- 
mately seven hundred persons. 

► Facilities— Within this modern 
completely equipped plant fabrica- 
tion of the smallest precision valves 
to the largest aircraft structural fit- 
ting is accomplished. Loud is one of 
the very few plants equipped to 
handle all phases of manufacture 
from raw material to finished product 
in one plant. One of the largest mill- 
ing departments in the West contains 
forty large mills, over 10 of which 
are of the Hydrotel automatic dupli- 
cating type. Other unusual equip- 
ment includes flash welders — one an 
800 KVA giant capable of up to 12 
square inches of chrome moly up to 
10 inches in diameter; complete heat 
treating facilities including a 10 foot 
deep vertical atmospheric controlled 
furnace (necessary for the produc- 
tion of highly stressed arresting 
hooks); automatic duplicating lathes, 
automatic chucking lathes, qualified 
spot welding machines, complete 
qualified plating facilities including 
hard chrome, anodizing, cadmium, 
silver, copper, and dichromate (for 
magnesium); all types of grinding 
and honing machines, and the finest 
of inspection tools such as compara- 
tors and surface analyzers. 

In addition to this unusual equip- 
ment the plant contains a multitude 
of turret lathes, hand screw machines, 
automatic screw machines, engine 
lathes, drill presses — some automatic 
indexing, large radial drills, boring 
machines, shapers, and planers. Com- 
plete qualified facilities for arc, oxy- 
acetylene, and heli-arc welding of 
steel and aluminum are provided. 



These facilities make Loud an 
outstanding source for major sub- 
assemblies of aircraft. 

With this complete manufacturing 
facility in one plant Loud can pro- 
duce major structural sub-assemblies. 
An assembly line for the production 
of tactical ground handling equip- 
ment is currently turning out jet 
engine cradles in large quantities. 

► Products — Loud produces compli- 
cated structural fittings of both steel 
and dural, all types of machined parts 
— large and small, hydraulic cylin- 
ders, valves, hand pumps, servo-con- 
trol mechanisms, pressure tanks, 
landing gear struts, nose wheel steer- 
ing units, pneumatic and fuel valves 
and filters, all to exacting aircraft 
specifications. 

► Progressive-Loud's modern 
manufacturing facilities are con- 
stantly being expanded to meet the 


increased aircraft demands for 
quality and economy. This has re- 
sulted in the ability to produce pre- 
cision machined products of the 
highest quality at a lower price than 
can be produced by the customers 
themselves. 

"The tough jobs go to Loud" is 
indicative of the respect manufac- 
turers have for Loud "know how.” 

• Engineering and design develop- 
ment by Haskel Engineering 
Associates, Glendale, California 

• National Sales and Service by 
Haskel-Loud Aircraft Service 
Corp., Glendale, California 

• Resident Sales Engineers located 
in Seattle, Wash.; Kansas City 
(Independence), Mo.; Baltimore, 
Md. 

H. W. LOUD MACHINE WORKS, INC 


65 



il 


To Belter Serve You 

...^ 



Cl* Doubles Plant Facilities 
Steps-up Precision Subcontracting Work 


T he Warner Division of Detroit Harvester 
Company has moved into a new and larger 
manufacturing plant. 

In addition to permitting an increase in the 
production of hydraulic units of their own design, 
such as pumps, valves and actuators, this expan- 
sion places Warner in a position to take on 
additional precision subcontracting work for air- 
craft and ordnance plants. 

Capitalize on Warner's ability to manufacture 
to exacting tolerances. 

Consider Warner for the production of— 

Landing Gear Cylinders, Pumps, and Valves 
Hydraulic and Pneumatic Assemblies 
Aircraft Fittings 
Machining of Aircraft Forgings 


Contact our homo office in Detroit or the branch 
office nearest to you. Warner engineers will wel- 
come the opportunity to serve you. 


j. i. McCarthy 

520 West Avenue, Room 212 
Nonwalk, Connecticut 
Phone: Volunteer 6-1534 

JESSUP ENGINEERING CO. 

7227 W. 90th St. 

Los Angeles 45, California 
Phone: Orchard 2-1616 


-^Warner 


C. PALMER BOYLES 

56 Canterbury Drive 
Dayton 9, Ohio 
Phone: Walnut 4247 

M. E. DOUGLAS 
2242 Forest Park Blvd. 
Fort Worth 10, Texas 
Phone: Wilson 0555 


DIVISION OF DETROIT HARVESTER COMPANY 


actuator freedom of motion. 

The hydraulic package also contains 
a small trim actuator which functions 
to prevent autopilot engagement if there 
is a large unbalance in the control valve 
which would produce a sharp transient 
movement of the control surface 
actuator. The same device also operates 
switches to actuate the plane’s trim or 
tab servo motor (if so equipped), con- 
tinuously keeping the airplane in trim. 
Relief valves, whose pop-open settings 
can be adjusted, are provided to limit 
maximum output forces of this main 
actuator piston and permit the human 
pilot to overpower the actuator in an 
emergency. 

The torque-motor control valve em- 
ploys a twin-piston, balanced teeter- 
type construction. In its internal hy- 
draulic porting to the main actuator 
piston it functions as a metering valve 
instead of employing the more conven- 
tional symmetrical design which is more 
difficult to machine and assemble. 

The parallel-servo package weighs ap- 
proximately 5 lb., operates at hydraulic 
pressures of 1,500 to 3,000 psil over a 
temperature range of — 65F to 200F. 
Frequency response of the unit is around 
10 cps. for a 90-deg. phase lag, depend- 
ing upon load and operating conditions, 
M-H reports. 

• Differential-tvpe servo actuator con- 
sists of a smaller, lower-power control 
valve and actuator. There are no engag- 
ing or overpower valves, or trim actuator 
since they are not required in a differen- 
tial-type rigging. However, the differen- 
tial servo does incorporate provisions for 
automatically locking the actuator pis- 
ton. and centering it if desired, when 
hydraulic power is removed. The unit 
weights approximately 3 lb., has a 
90-deg. phase lag at 40 cps., M-H 

• Altitude and Mach sensors employ 
bellows elements which are continu- 
ously balanced bv a small servo motor 
for maximum sensitivity. The motor 
drives a pot and tach generator to pro- 
vide both displacement and rate-of- 
change signals. M-H savs the altitude 
sensor can detect a one-foot change in 
altitude at sea level: its Mach sensor can 
detect a change of 0.001 Mach number 
over its operating range. 

The vertical non-tumbling gyro and 
rate gyros used in the E-10 were an- 
nounced and described previously in 
Aviation Week (Feb. 2, 1953, p. 50; 
Feb. 1, 1954, p. 48). M-H's policy is to 
market individual new components, 
such as gyros, developed for its auto- 
matic control systems. 

The E-10, like other recent autoflight 
control systems, can be provided with 
an automatic gain changer to vary sys- 
tem characteristics as a function of air- 
plane speed, and with safety monitors 
or G-limiters. 
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FOR IMMEDIATE DELIVERY 

Clifton’S new size 10 synchro series 
at Vj the size and weight of size 15’s 

• • «. yet at better atturaty and comparable price 


Designed and produced by the same engineering team 
which built the original high precision synchro, this new 
series is a further step in the line of synchro development. 

Full engineering information, drawings, electrical 
characteristics of these and our size 11 and size 15 series 
are available. We are also producers of miniature A.C. 
servo and D.C. motors for industry and the government. 

Write or telephone A. E. Hayes, Sales Dept. Telephone 
(Phila.) MAdison 6-2101. West Coast Rep Wm. J. Enright, 
988 W. Kensington Rd., Los Angeles 26, Calif. MUtual 6573 






YOU NAME THE NEED . . . 

we’ll build the inverter! 


Bendix Red Bank offers you the widest range of aircraft ir 
found anywhere. And because each Red Bank inverter is engi- 
neered and built as a complete, unified mechanism, it provides 
maximum operating efficiency on the job it is designed to do. 
Over and above current production models, Bendix Red Bank 
experts develop and manufacture a large number of custom-built 
inverters for highly specialized applications. For example, in the 
missile field alone, a wide variety of Red Bank inverters are today 
giving peak performance under conditions previously thought 
too severe for dependable operation. 

Now under construction are still other specialized inverters 
designed to meet even more severe environmental conditions. 
Out of this unique background has emerged the experience, man- 
power and facilities that equip Bendix Red Bank to build inverters 
to fit any specialized needs. 

You tell us your need, and we’ll build an inverter to handle it. 
Write today for further information. 


I nmsw' , 

^ FILTER CENTER 

1 iQQOOO j j 

► RCA Shows New Radar— First public 
showing of RCA’s new AVQ-10 storm- 
warning radar was made in Los Angeles 
during recent SAE meeting. Company 
spokesman says TWA is getting AVQ- 
10s for evaluation, and that Braniff, Na- 
tional, PanAm, and TWA and several 
foreign airlines have requested sets for 
evaluation. TWA’s 20 new Super Con- 
nies will have all necessary provisions 
for adding radar when airline decides to 

► Collins Dickering on Radar— Collins 
Radio has announced plans to enter the 
airborne storm-warning radar field 
(Aviation Week Sept. 20 p. 68) and 
is negotiating with a major airline to 
evaluate an engineering model early 


► Better Solar Battery— Bell Telephone 
Labs has increased the efficiency of its 
experimental solar battery to 8%, which 
is 33% better than earlier models. This 
is 10-15 times the efficiency of familiar 
photo cells. The improved solar cells 
can develop 80 watts per square yard of 
surface when exposed to full sunlight. 
Individual cells develop approximately 
0.5 volt, but can be connected in series 
to give any required voltage. Increased 
efficiency comes from new gaseous dif- 
fusion process which enables arsenic- 
doped silicon crystal to be coated with a 
las er of boron only 0.1 mil thick. 

-PK 


New Avionic Bulletins 

New technical bulletins on devices of 
interest to persons in the avionics field 
include: 


• Mill and sub-nil, i tuba shields, for clamp- 
Intermitlona! Electronic Research Corp., 
177 W. Magnolia Blvd., Burbank, Calif. 

• Toroidal inductors, precision tt 


i. application engineering 
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Now, six years after introduction, ANGLgear 
stands significantly improved. Static torque 
rating has been boosted 60%, broadening 
the field of application. And a fresh set of 
teeth — the new Comdex design — has been 
added to insure smooth, quiet operation, and 
even longer life. These, however, are the only 
changes in ANGLgear. The units remain 
small in size and low in price. 


1. Coniflex gears 

2. Antifriction bearings 

3. Flanged end 
mountings 

4 . 3-bolt side mounting 

5. Internal pilot on 
mounting ends 

6. 1-1 ratio 


Typ. HP. B.P.H. row. |M „ is W - 

R.300 

7 WAY 

V. 

I8M 

100 

% 

341b. 

R-300. 

7 WAY 


- 

SCO 

34 

34 lb. 

R-310 

3 WAY 

V, 

1800 

100 

34 

14 lb. 

R-310. 

3 WAY 

- 

- 

500 

34 

341b. 

R-370 

7 WAY 

i 

1800 

1500 

34 

234 lb. 

R-330 

3 WAY 

' 

1800 

1500 

M 

2341b. 


ANGLGEAR • LINEATOR • TRIM TR0L* R0T0RETTE • GEARED MAGNETIC BRAKE 



EQUIPMENT 



Aincork-P& W A Forum Hears Hoiv . 


R2000s Give DC-3 34-Mph. Boost 


By George L. Christian 

Millville, N. J.— A strong pitch for 
the Hi-Per DC-3-a DC-3 mounting 
DC-4 engines— was made by Pratt & 
Whitney Aircraft at the fifth annual 
Engine Operation and Maintenance 
Forum sponsored here by Airwork and 
P&WA. The one-day forum was at- 
tended by 118 experts representing 59 
companies, U. S. and foreign govern- 
ment agencies, and the military. 

► Hi-Per DC-3— The Hi-Per DC-3 
shows a 34-mph. speed edge over the 
normal DC-3. It is one of several suc- 
cessful methods of souping up the old 
workhorse. Pioneered by Panagra, with 
Pratt & Whitney’s assistance, it is the 
method recommended by the engine 


manufacturer to operators desiring to 
boost DC-3 performance. 

P&WA’s opposition to the "Super- 
92" conversion remains unchanged from 
that expressed at last year’s forum. 
Super-92 refers to DC-3s whose R1830- 
92 engine cylinders have been replaced 
with R1830-75 cylinders. Some believe 
that because of the better cooling char- 
acteristics of the -75 cylinders, more 
power may be safely pulled on the 
engine, but P&WA says it cannot go 
along with this. 

Pratt & Whitney spokesmen, ad- 
dressing themselves to operators of 
executive DC- 3s, said: "Rather than go 
to the -75 or -95 versions of the R1830, 
let’s look at the R2000." Here is what 
a fast look shows: 


A full 100 lip. more per engine is 
available at cruise with R2000 engines: 
cruise power is rated at 750 hp. each; 
the R1830-75 will deliver 650 lip., and 
the R1830-92 will put out 600 hp. at 

Pan American World Airways and 
Panagra quote these comparative speeds 
of the aircraft: 

• Standard DC-3 powered with R1830- 
92 engine cruising at 600 bhp., altitude 
of 9,000 ft., cruise TAS: 180 mph. 

• Hi-Per DC-3 with R-2000s pulling 
750 bhp. at the same altitude, cruise 
TAS: 214 mph. 

Takeoff and climb powers for the 
R2000 were listed as 1,450 hp. and 
1,250 hp. respectively, compared with 
1,200 hp. and 1,050 hp. for the R1830 
series engines. 

► Power Package— Here are the details 
of a Hi-Per DC-3 power package: 

• Engine. P&WA R2000-D5 rated at 
1,450 bph. for takeoff, 1,100 bhp. 
normal rated and 750 bhp. maximum 

• Propeller. Hamilton Standard Hydro- 
matic with 43D50 hubs and 6863A-1 
blades. (This is a lightweight prop 
which, with the R2000 engine, weighs 
slightly less than the R1830 does with 
the old prop.) 

• Cowling. External cowling is standard 
DC-3. Accessory cowling is new and 
fabricated of stainless steel. 

• Exhaust. A new lightweight, easy-to- 
maintain exhaust collector is used with 
the new power package. 

• Oil cooler. A new 13-in. AiResearch 
oil cooler is used. Installation includes 
provisions to eliminate flame propaga- 
tion through the cooler in case of fire 
in Engine Zone One. 

• Cowl flaps. New cowl flaps are pro- 
vided which reduce maintenance dif- 
ficulties, provide smoother exit cooling 
airflow and hold their setting more 
exactly than standard DC-3 cowl flaps. 

• Air scoop. Redesigned air scoop pro- 
vides better ram air recovery and higher 
critical power altitude for the R2000 
engine. 

• Fire detection. A Zone One fire 
detector circuit has been added to give 
protection in that zone in addition to 
the existing Zone Two detector in- 
stallation. A fire detector test switch 
has been included and a second CO, 
bottle added. 

The Hi-Per DC-3 has a geared rudder 
trim tab to lower pedal forces in case 
of engine failure at takeoff. It has an 
allowable takeoff and landing weight 
of 26,900 lb. 

P&WA pointed out that the R2000 
powerplant is in current production, as 
are spare parts, and a wealth of oper- 
ating experience has been accumulated 
on the engine in DC-4 operation. 

At present there are a few DC-3s 
converted to the Hi-Per configuration. 
Further information on the installa- 
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GROUND OBSERVER CORK 

CALL CIVIL DEFENSE 


Double Barreled 



Two power-packed jet engines, two “decks" of 52 
rockets, two men at controls and triggers, up to two 
thousand miles of range . . . and the comforting assur- 
ance of single-engine performance if necessary; that’s 
the Northrop Scorpion F-89. These U. S. Air Force 
interceptors now stand ready for double-duty defense 
at far-away bases; they can rise in seconds on first 
radar alert to intercept air invaders, and they can fol- 
low, harass and destroy them hundreds of miles be- 
fore they reach target. The long-range Scorpion F-89 
is one of many precision products built by Northrop 
for all branches of the U.S. Department of Defense. 


NORTHROP 






— extruded, molded or fabric rein- 
forced — are now available in 
COHRLASTIC HT — the new, high 
tensile strength, high tear resist- 
ant silicone rubber 
Aircraft seals must be capable of resist- 
ing sub-zero temperatures and possess 
high tensile strength, high tear resist- 
ance, high stability after long exposure 
to ozone, oxidation, sun and weather. 

COHRLASTIC HT meets 
all these requirements 
with values plus 


In many cases, extruded unreinforced 
COHRLASTIC HT seals can completely 
replace more costly reinforced seals. 
When necessary — where maximum dur- 
ability is required - COHRLASTIC HT 
reinforced with dacron and other fabrics 


plicity of installation and low replace- 
ment cost are some of the exclusive 
characteristics of this important new 
development. And the applications are 
many — cargo doors, camera doors, 
nacelle doors, radomes, canopies, escape 
hatches, to name a few. Literature and 
samples gladlv supplied on request. 


Cwnec&cut 


MANUFACTUBEBS OF SILICONE BUBBEB COATED FABBICS BEINFOBCED WITH FIBEBCLAS, 
NYLON, DACHON AND OBLON FOR SPECIFIC APPLICATIONS. MOLDED SHEETS, CUSTOM 

SYSTEMS, NON-LINEAR MOUNTS, CONDUCTIVE CASKETS. 


tion may be obtained from PanAm or 
Panagra, Miami International Airport, 
Miami. 

► Fomin Highlights— Here is a summary 
of some of the other highlights of the 

• Master rod bearings. Some time ago. 
Northeast Airlines experienced a rash 
of master rod bearing failures on 
R1830s installed in its Sect of DC-3s. 

Trouble was traced to the fact that 
the planes’ oil tanks had hoppers in- 
stalled in them. Result was that aerated 
oil returned from engine to hopper 
and was immediately directed back to 
the engine before being sufficiently 
de-acrated. NEA quickly worked out 
a fix consisting of removing the hoppers 
and installing de-aerating baffles in the 
oil tank. No further failures were re- 

• Cowl flaps. P&WA is not in favor 
of the practice adopted by some air- 
lines who replace movable cowl flaps 
with fixed gills to simplify the installa- 
tion and reduce maintenance. P&WA 
feels that controllable cowl flaps are 
necessary to keep engine operating tem- 
peratures within specified limits. 

• Oil dilution. P&WA spokesmen had 
this advice concerning oil dilution: 
First, always consult a manual which 
has your particular plane’s powerplant 
configuration listed to determine dura- 
tion of dilution in relation to expected 
low temperatures for the period the 
plane will be idle. If the engine to be 
diluted has several hundred hours on 



Hot Lunch Coming Up 


Air Force bomber and patrol crews on ex- 
tended missions have long been faced with 
one answer when the)* get hungry-— the box 
lunch. But now the Nutrition Section of 
Air Research and Development Command’s 
Aero-Medical Laboratory has worked out a 
nay to use Reynolds heavy aluminum foil- 
pack containers for individual packaging of 
the meat, vegetables, rolls, and other mak- 
ings of the lunch. The aluminum packages 
are refrigerated until mealtime, then shoved 
into an electric stove for 30-minnte cook 
ing. These hot lunches are said to bt 
cheaper to make up than box lunches. 
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THE U. S. NAVY 
BUREAU OF 
AERONAUTICS, 
AND INDUSTRY, 
COMBINE TO 
ACHIEVE . . . 



Reduced Cost 


and 


Producibility for 

ROCKET 

POWER 

PLANTS 


The time and mate- 
rial savings for this 
one JATO part are 
illustrated by the 
"before" ( above I 
and "after" Heft) 
photographs. 


• SOLID- AND LIQUID-PROPELLANT ROCKET POWERPLANTS FOR MISSILE AND AIRCRAFT 
APPLICATIONS • THRUST REVERSERS (SNECMA) • AUXILIARY POWER UNITS AND 
GAS GENERATORS • ELECTRONICS AND GUIDANCE • ORDNANCE ROCKETS • 
EXPLOSIVE ORDNANCE AND WARHEADS • UNDERWATER PROPULSION DEVICES • 
ARCHITECT-ENGINEER SERVICES FOR TEST FACILITIES 



The U. S. Navy Bureau of Aeronautics has 
achieved impressive savings for the govern- 
ment and assured availability of rocket 
powerplants during emergencies by con- 
ducting at Aerojet-General a production 
engineering program resulting in reduced 
cost, elimination of strategic materials and 
facilities, and simplification of manufactur- 
ing processes. This program, directed pri- 
marily toward the new 1 5KS-1 000 smokeless 
JATO, has been a significant part of Aerojet- 
General's effort to maintain high standards 
of quality and reliability while, at the same 
lime, reducing costs and greatly expanding 
its production capacity to meet anticipated 
Department of Defense requirements. 
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THINKING ABOUT 
THE FUT U R E- 

HIS fIture 


Take a few moments now to review the progress of your 
career. Does your present position offer you a future that 
fully utilizes your creative abilities? 

Compare your present assignment with the diversified, 
stimulating pursuits that increase the inventive challenge 
of Fairchild’s team of qualified engineers. These men are 
working on engineering advances for the famous C-119 
Flying Boxcar and the soon-to-he-produced C-123 Assault 
Transport. More than that, they are developing tomorrow’s 
jet fighters . . . special reconnaisance aircraft jet bomb- 

ers and transports. The men at Fairchild know that planned 
project diversification keeps them in the forefront of the 
field of aerodynamics. 

Gracious country living only minutes away from urban 
Baltimore or Washington . . . paid pension plan an ex- 

cellent salary with paid vacations . . . ideal working envi- 
ronment . . . generous health, hospitalization and life 

insurance and the many other benefits of a progressive 

company add to the pleasure of working with Fairchild. 

You’ll be investing wisely in a secure future if you take 
time today to write to Walter Tydon, Chief Engineer, out- 
lining your qualifications. Your correspondence will be 
kept in strict confidence, of course. 


HP? 

H ENGINE UNO AIRPLANE CORPORATION 

Fairchild 

rfima/iDuMm 

HAGERSTOWN, MARYLAND 


it, it is wise to check the oil screens 
after dilution, because dilution tends 
to loosen sludge which may settle any- 
where. 

Before takeoff, be sure to boil off 
all the fuel in the oil. If fuel is left 
in tire oil it will boil off too rapidly 
when hitting very hot engine parts 
during takeoff and blow out of the 
engine’s breather. 

• Engine hydraulicking. A hydraulickcd 
engine is one in which oil has seeped 
past the rings of the bottom cylinders 
while the engine is idle and has accu- 
mulated sufficiently in the bottom 
cylinders to force the piston to “bot- 
tom” on the oil during the compression 
stroke. If this happens and the engine 
is being cranked through with consider- 
able force, damage will usually result. 

If hydraulic lock is present and a 
direct drive starter is installed on the 
engine, no damage will result in at- 
tempting to start the engine because 
the stall torque value of the starter is 
too low to turn the engine against the 
hydraulic lock. This is true even if the 
starter clutch is stuck. 

If an inertia starter is installed on 
the engine, damage can be done in 
trying to start a hydraulicked engine. 
If such a start is attempted, check link 
rods of the cylinders with a straight 
edge. If bent, change the engine; if 
straight, engine is OK, provided cylinder 
hold-down studs arc tight. 

A good check for hydraulicking on 
an R2800 is to turn the engine through 
about 12-15 blades before starting. This 
also serves as a good pre-oiling opera- 
tion. 

• Field barometric check. To determine 
whether or not an engine is developing 
full power, regardless of the field’s alti- 
tude (assuming that the engine has no 
BMEP gage or other instrument to 
show power output), P&W suggests the 
following procedure: Determine mani- 
fold pressure of the engine prior to 
starting. After engine has warmed up, 
manifold pressure should steady down 
at approximately the same reading with 
the engine turning over at 2,000 rpm. 
If rpm is 50 less than the 2.000, there 
probably is trouble and further checks 
should Ire made. This check will locate 
a trouble such as both plugs in one 
cylinder being out. A magneto check 
will not locate such a malfunction. 

• Engine baffles. P&WA stressed the 
importance of checking the condition 
of engine baffles to keep engine (and 
airplane) operating as efficiently as pos- 
sible. One airline that made a survey 
of its engine baffles, repairing or re- 
placing damaged units, found that 
engine cylinder head temperatures 
skidded 10-15 degrees. This meant that 
cowl flaps could be closed to half the 
previous settings, increasing the air- 
crafts’ speed an average of four knots. 

• Oil additives. P&WA repeated its 
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READERSHIP: While there are many magazines serving the aviation 
industry, all with some degree of importance . . . only one, AVIATION WEEK, is universally 
accepted in terms of Readei^reference. Engineers, scientists, management men and 


Air Force officers . . . government and aeronautical legislative committees . . . aviation 
writers, columnists, commentators and financial specialists . . . some 50,000 key people 
in all* . . . read every issue of AVIATION WEEK, absorb its contents, use it, quote it, 
depend upon the accuracy of its information for their daily needs. The reason for this 
overwhelming preference for AVIATION WEEK is twofold: 1 . A record through the 

years of “Firsts” in reporting aviation's breathtaking technical progress; 2. The 
largest, most experienced staff of aviation news and technical experts in the publishing 
business . . . complemented by a world-wide aviation reporting network. Advertisers 
demonstrate their recognition of AVIATION WEEK'S unequaled impact and readership 
by consistently placing more advertising in AVIATION WEEK by a huge margin than in 
any other aviation publication. Aviation advertisers know the value of telling their 
sales story where it has the greatest acceptance, the best 
readership, reaches the largest market, and gets max- 
imum results. That is why 608 advertisers placed a re- 
cord 3,440.29 pages in AVIATION WEEK during 1953 
... a record being topped substantially in 1954. 
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objection to use of oil additives to 
improve engine life, etc. A spokesman 
said: “Pratt & Whitney engines are 
designed to operate on mineral oil un- 
diluted by ‘moose juice'. . . . We 
have investigated many ‘moose juices' 
throughout the years and they just 
don’t do what their promoters say they 
will. . . . P&WA tests all approved 
oils used in our engines. . . . We can- 
not approve an oil additive because we 
cannot control its concentrations when 
used in the field.” 

► Shop Tour— A walk through Airwork’s 
engine overhaul and inspection shops 
at Millville indicates the international 
nature of the company’s clientele. Some 
customers: Trans-World Airlines, Ethi- 
pian Airlines, Civil Air Transport 
(Formosa), and airlines in Greece, Italy. 
Turkey, Venezuela and Argentina, 
among others. 

Airwork recently installed a hard 
chrome plater for crankshaft journals 
and prop shafts. The company says this 
saves customers about $500 (on R1830s 
and R2000s) every time a serviceable 
part is replated rather than replaced. 


OFF THE LINE 


Six types of military transport aircraft 
now are undergoing overhaul or modifi- 
cation at Tcmco's Greenville, Tex., 
plant, with the arrival of the first of 87 
Air Force C-46s. Temco will inspect 
the planes and perform necessary repairs 
and maintenance. Contract is expected 
to run through August 1955. 

Pneumatic pressure regulator valve puts 
“feel" into power boost rudder control 
system of Convair F-102. Developed 
by Air Associates, the valve is 8 in. in 
diameter, 7 in. long, and is said to be 
considerably lighter than similar equip- 
ment. It operates from a pitot tube, 
which senses the aircraft’s speed and ad- 
justs the load on the rudder controls in 
direct proportion to the plane's velocity. 

Two -and - one - half - million -dollar Air 
Force contract for overhaul of R2600- 
29A engines has been awarded to Aero- 
dex, Inc., Miami. Hie new contract is 
expected to provide work for 450 em- 
ployes through September 1955. 

Much power in a small package: a 
spokesman for a large engine manufac- 
turer recently underlined the great 
strides being made in this country to 
produce turbojet engines of enormous 
power by citing this comparison: to 
pierce the sound barrier in level flight, 
today’s fighters must have the propul- 
sive power of a B-36, all packed into 
a single powcrplant (and twin-engine 
configurations are coming along). 
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>ver 800 takeoffs and landings every day . . . 

all three get outstanding service with 

AeroShell Oil 

The engines in local service airlines are subjected to the 
toughest kind of operation. Southwest Airways, West Coast Air- 
lines and TPA Aloha Airline are good examples . . . they make 
over 800 landings and takeoffs daily. 

Short hops require that the engines frequently alternate between 
full throttle and idle. This service calls for an oil that can take 
it .. . that can operate with the high lubrication efficiency that 
gives low engine wear. That’s why so many local service lines 
certificated by C.A.B. depend upon AeroShell Oil. 

SHELL OIL COMPANY 
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FINANCIAL 


TABLE NO. I 

Airline Dividends — Record and Forecast 



Airline Dividends in for Rise? 

EAL’s decision to double size of payments and make 
them quarterly may indicate new industry trend. 


Eastern Air Lines' recent announce- 
ment that it is doubling its annual di- 
vidend rate and going on a quarterly 
disbursement schedule was received 
with satisfaction in investment circles. 
It is a strong manifestation of the air- 
line industry's improved stability. 

The recent EAL action serves to 
place all dividend-paying airlines on a 
regular quarterly basis. (Pan Ameri- 
can's dividends are not designated as 
regular quarterly disbursements, but as 
a practical matter they arc so re- 
garded.) 


Starting in the second half of 1950, 
Eastern had been making semi-annual 
payments of 25 cents per share. This 
rate has been maintained until the 
most current declaration of 25 cents 
per share which was labeled as the new 
quarterly rate in lieu of the former semi- 
annual disbursement. As matters now 
stand, however, only a total of 50 cents 
per share will be paid during 1954 with 
the $1.00 annual rate not becoming 
effective until 1955. 

► Plowing & Reaping-Eastern is among 
the more successful airlines, with a 


TABLE NO. II 



Big Four ‘Payout’ 


Cash Dividends as a Percentage of Earnings 

Airtina 1953 | .952 

.95. 

.959 

UnlM « =% > ! 9% 

41.9% 

M.9% 




NOTE: 1 Paid .OS' In slock. 


consistent earnings record. But in the 
past, this carrier has paid the least 
in dividends, while persistently plow- 
ing back the bulk of its profits into 
equipment and other facilities. While 
this course builds up equity positions, 
it withholds from stockholders any im- 
mediate cash return. 

Up until recent years, the airline in- 
dustry has been notorious for its 
sporadic cash dividends and lack of 
regular schedules of payments. This is 
characteristic of an industry constantly 
expanding and requiring almost con- 
tinuous re-investment of eamings. The 
attraction of airline equities is and has 
been in the growth qualities of the 
industry and the hope that a rising 
eamings curve would be reflected in 
greater financial substance. 

In the formative years, this condi- 
tion has made for a degree of tolerance 
among airline investors as capital re- 
sources were being husbanded for ex- 
pansion purposes at the expense of di- 
vidend payments. 

► Time for Dividends— An important 
transition, however, appears in the 
making for a number of airlines. This 
has been brought about by the buildup 
of equity positions to the point where 
they can more readily support present 
and the immediate foreseeable scale of 
operations. 

In addition, it has now become 
apparent that, to compete for invest- 
ment consideration among other in- 
dustrial groups, air carriers must also 
provide a similar measure of income 
return to stockholders. 

As a broader and more diversified 
group of investors has been attracted 
to the air transport industry, there is 
no longer the same patience in for- 
bearing current income as prevailed in 
the past when speculators and the more 
sophisticated investors supported air- 
line equities because of the capital gains 
prospects. 

This growing pressure for larger di- 
vidends is accentuated by the competi- 
tive investment factors prevailing 
among broad industrial groups afford- 
ing attractive prospects in eamings and 

This competitive investment condi- 
tion confronts the airlines with the 
necessity of providing a larger income 
return than has existed in the past. An 
excellent means of warming the hearts 
of stockholders is regular, quarterly cash 
disbursements. They then receive at 
least four tangible demonstrations dur- 
ing the year of the company’s progress, 
all serving to create a cumulative fa- 
vorable impression. 

► Greater Stability— Table No. I reveals 
the per share dividend record of the 
entire air transport industry for the 
past five years, including this writer’s 
estimate for 1954. It can be seen that 
a record of stability is being established 
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for the airlines that have been paying 
dividends. 

Table No. II discloses the dividend 
"pay-out” record (dividends as a per- 
centage of earnings) of the Big Four 
airlines for the past four years through 
1953. It is evident that United has 
consistently been the most liberal in 
this respect to its stockholders. United 
is now on a regular 25-cent-pcr-sharc 
quarterly basis. This year, and in 1952 
and 1953, year-end extras of 50 cents 
per share were paid. 

► Capital Dividend?— It is also possi- 
ble that Capital Airlines may join the 
ranks of dividend-payers this year. The 
last dividend paid by this airline was 
in 1945. With the noteworthy equity 
buildup of from $3.33 per share at the 
1949 year-end to around $15.00 per 
share at present, together with the con- 
sistent eamings of the past six years, 
Capital's management may become 
more disposed to reward its patient 
stockholders with a dividend disburse- 

The sound financial policies evident 
in the Capital management record 
would also indicate that any dividend 
resumption would be premised on the 
expectation that once started these pay- 
ments could be continued on a regular 
quarterly basis. 

Colonial Airlines remains with the 
dubious distinction of not having paid 
any dividends to stockholders during its 
entire corporate existence. Also absent 
from the dividend lists for at least the 
past three years (including 1954) are 
Braniff, Northeast, Northwest (com- 
mon), and TWA. 

On the whole, however, the divi- 
dend prospects for the industry look 
more promising than ever. As long as 
the trend of present eamings prevails, 
it is likely that recently established dis- 
bursement rates will at least be main- 
tained and possibly augmented during 
1955. 

— Selig Altschul 


Designed for extra strength, free flow and light 
weight. Precision made in Aluminum or Steel. 
Wide range of sizes and types in standard de- 
signs carried in stock. Special designs made to 
your specfications. Write fdr FREE catalog or 
order through your dealer. 




"The chaps can hardly wait for the new 
bombers they see every year at Fam- 
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COM PRESS! NO 
TIME 


In any security program time is the one irreplaceable ele- 
ment. Making the most of time is particularly vital in guided 
missiles projects. Fairchild’s Guided Missiles Division has 
demonstrated its ability to “spend” time effectively. Its com- 
pletely integrated engineering and production organization 
can, in effect, compress time. 

With a balanced engineering team and an experienced pro- 
duction staff housed together in a facility built specifically 
for the development and manufacture of missiles, Fairchild 
can cut down lags in moving a missile project from the 
design and development phase into the production phase. 

It has done so. 
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Menasco was first to deliver complete 
aircraft landing gear utilizing high heat treat steels 
with ultimate tensile strengths from 260,000-280,000 
PSI, and 20% saving in critical weight. Comprehen- 
sive research by Menasco into all aspects of high heat 
treat was necessary for the production of the landing 
gear for the new Lockheed YC-130, an airplane whose 


tremendous load-carrying capacity requires rugged per- 
formance of its landing gear. Pioneering accomplishments 
like this improvement of existing basic materials is one of 
the reasons why leading aircraft designers constantly look 
to Menasco Manufacturing Company for advanced ideas, 
originality of design and progressive techniques in the 
production of better landing gear. 


menasco manufacturing company 

Specialists in Aircraft Landing Gear 
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AIR TRANSPORT 


Higher Airline Profits, Mergers Urged 


Major policy statements ot vital concern to the airline industry were 
presented last week by Oswald Ryan, a Republican member of Civil Aero- 
nautics Board and former CAB chairman, and C. R. Smith, president of 
American Airlines. 

Ryan stressed the need for profits to finance equipment conversion. 

Smith criticized CAB's subsidy policy. 


Smith Says 

Sharp criticism of the Civil Aeronau- 
tics Board subsidy policy and support 
for the Air Coordinating Committee 
Air Policy Report were expressed by 
American Airlines Smith in a speech 
to the National Defense Transportation 
Assn, in Pittsburgh. 

Smith’s views on an effective national 
air policy included the following pro- 

• Trunklines. Merger of all U. S. trunk- 
line routes and services into logical op- 
erating systems that can be operated 
without government subsidy. 

• Overseas airlines. Eliminate wasteful 
competition by U. S.-flag lines in inter- 
national operations by assigning single 
carriers sole operational rights over spe- 
cific overseas routes. 

• Local service airlines. Aid feederlines 
to find methods that will decrease their 
dependency on government subsidy and 
continue their operations as an integral 
part of U. S. air transportation. 

• Military air transport. Replace obso- 
lete transports now being operated by 
the military with modem equipment 
and give more attention to air transport 
in the military program. 

Smith said most of the airline indus- 
try believes trunkline services can and 
should be merged into efficient systems. 
"It is not being done,” he said, “for 
the reason that CAB seems inclined to 
guarantee the continued existence and 
solvency of individual corporate car- 
riers. . . . Such a policy removes the 
usual economic justification for merger.” 
► Growing Tendency— He noted that 
Section 406-B of the Civil Aeronautics 
Act provides for subsidy payment only 
when the service required is in the na- 
tional interest at the time payments are 

"There seems to be a growing tend- 
ency in the government to apply that 
provision as though it said a subsidy 
should be paid to any needy carrier that 
holds a certificate of convenience and 
necessity. . . .” AA’s president said. 
"Such an application would ignore the 
most important part of the statute and 
attribute an absurd intention to Con- 
gress. . . . 

"Certainly Congress never intended 
that airline management was to have its 


Ryan Says 

Ryan advocated bigger profit margins 
to enable U. S. airlines to finance a Si- 
billion conversion from piston to tur- 
bine-powered transports without falling 
back on government subsidy. 

When Capital Airlines inaugurates 
service with turboprop Vickers Vis- 
counts next year, Ryan told the St. 
Louis Chapter of the National Aero- 
nautic Assn., "this airline will usher 
into being a new age in air transporta- 
tion in the United States, an age in 
which jet will be substituted for piston 
propulsion. . . .” 

► Unparalled Costs— "It is entirely pos- 
sible that over the next 10 years, or 
even in less time, the air transport 
industry will be faced with a capital 
outlay for as much as $1 billion for 
new equipment,” Ryan said. "That 


mistakes underwritten by the taxpayer 
short of the positive showing of dis- 
honesty or inefficiency, faults which are 
often difficult to prove. 

"Under the law as written by Con- 
gress, is there any possible justification 
for subsidizing individual corporations 
in the trunkline industry if the total 
of trunkline routes and services can be 
operated with profit and without sub- 
sidy if properly arranged into logical 
systems by merger?” 

► ‘Laid to Rest’— Smith said he found 
no support in the ACC’s national air 
policy report for a revival of the 
"chosen instrument” philosophy of 
overseas operations. 

“The effort to sanction a ‘chosen in- 
strument’ was laid to rest by Congress 
and the federal government many years 
ago and I believe it impossible to re- 

He criticized the ACC report on in- 
ternational operations on the grounds 
of vagueness in spelling out an alter- 
native system to the present interna- 
tional competition among U. S.-flag car- 
riers on overseas routes. 

"The ACC should finish its job by 
saying specifically what it is for and 
what it is against in the organization 
of overseas air routes for the United 
States.” 


amount is the equivalent of the total 
capital investment of the industry at 
the present time. 

"When you consider that at the 
same time the industry is struggling 
with these enormous problems of the 
transition from piston to jet it will als'o 
be engrossed in the task of completing 
its transition from a subsidized to a 
self-supporting industry and of preserv- 
ing its economic self-sufficiency against 
further reversion to government aid, 
you are forced to the conclusion that 
the financial demands upon the in- 
dustry will be without parallel. . . 

He called for cooperation of CAB 
and the industry: “The regulatory 
agency would have to be prepared to 
permit an accumulation of reserve 
earnings in the prosperous years, and 
the management would have the oppor- 
tunity to use such reserve eamings to 
supplement the deficient eamings in the 
bad years.” 

► New Profit Formula— Ryan said the 
Board should abandon its present policy 
of gearing profit to capital investment, 
low in air transportation, in fixing air- 
line rates. Instead, Ryan suggested, 
(Continued on page 84) 


► Turboprop Need— Noting that the 
U. S. airline transport fleet would num- 
ber 1,300 planes by the end of 1954. 
including 629 four-engine transports, 
Smith criticised the slow progress in 
the development of turboprop power- 
plants and military transports. 

"Progress in development of more 
efficient powerplants for longrange 
transportation has been disappointing,” 
he said. "We very much need a high- 
efficiency turboprop powerplant of 
modern design in production. 

"The military transport types that 
have been developed have not been 
impressive. . . . Too high a proportion 
of the military transport fleet is still of 
obsolete types.” 

► Little Support-Smith challenged the 
ACC report on local service airlines and 
said its recommendations would find 
little support in communities served by 
these carriers. 

He said the feeder should not be ab- 
sorbed and operated by trunklines but 
continued under independent manage- 

Smith said the local service airlines 
would continue to require government 
subsidy but that the size of the support 
could be reduced substantially in the fu- 
ture and the stronger local carriers 
eventually could become self-sufficient. 
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(Continued from page 83) 
profits should be determined by cither 
of these two methods: 

• Relate profits to gross revenue, a 
criteria advocated by Capt. Eddie 
Rickcnbacker, board chairman of East- 
ern Air Lines, and other industry 

• Relate profits to both gross revenue 
and investment, allowing compensation 
for "risk,” for use of capital and for 
the attraction of new capital. 

► Undermined Confidence— After adopt- 
ing the latter standard in one mail 
rate case in 1942, Ryan explained, CAB 
returned to its policy of allowing a 
specified retum-on-investment, "since 
the domestic industry was then sub- 
sidized and deficiencies in earnings 
resulting from the thin profit margin 
could be remedied by subsidy allow- 

"But now we are confronted with a 
domestic trunkline industry substan- 
tially free from subsidy, and this situa- 
tion calls for a rate standard better 
adapted to meet these changed condi- 

He added: "We know from expe- 
rience that the profit margin in the 
air transport industry is so small in 
relation to the total revenues that in 
unfavorable years it can and does cause 
losses and the dissipation of the airline 
investment and that this weakens the 
confidence of the investing public in 
this industry. It seems desirable, there- 
fore, that the reasonableness of the 
profit in this public service industry 
should be determined in the light of 
the industry’s economic characteristics 
and of the industry's experience. 

"Whatever rate-making method the 
Civil Aeronautics Board may ultimately 
adopt for the airline industry, it should 
be one which will provide a profit that 
will be fair and reasonable.” 

► Major Boon-The acceleration of tax 
writeoff under this year’s new tax law 
would be a major boon to airlines in re- 
placing their piston fleets with jets, 
Ryan said in a later speech to the 
Savannah Rotary Club. 

Me observed: "The tax burden of an 
air carrier during the first three years of 
operation experience for this tvpe of 
decreased by as much as $100,000 for 
each million dollars of investment. . . . 

“In a re-equipment program of Si- 
billion magnitude, the industry could 
receive financial benefits under the new 
tax law during the first three years of 
operation of the newly acquired fleet 
in an amount as great as $100 million.” 

New ACTA Officers 

Aircoach Transport Assn, has re- 
elected H. B. Johnston of Washington. 
D. C.. as president and named two new 
members to the nonsked airline organi- 
zation’s board of directors. 


New board members: Irving E. Her- 
mann, Great Lakes Airlines, Burbank, 
Calif., and Kirk Kcrkorian, Los Angeles 
Air Service, Hawthorne, Calif. 

Members re-elected to the board: 
Roy C. Briten, Gus Callas, R. D. 
Jones, O. L. Morrow and H. B. 
Robinson. 

Other officers elected by the board: 
A. J. Rome, vice president and general 
manager; Robert C. Jones, vice presi- 
dent-operations: George N. Astras, 
treasurer, and Kendall K. Hoyt, direc- 
tor of public relations and sales 
promotion. 

Airwork Sets First 
Atlantic Cargo Flight 

Airwork Atlantic, recently formed di- 
vision of Airwork, Ltd., has set Mar. 1 
for start of trans-Atlantic cargo flights. 

John E. Muhlfeld, president of the 
British airline's new division and former 
vice president of Pan American World 
Airways, says two flights weekly in each 
direction are planned. Douglas Skymas- 
ters will be used initially, with three 
DC-6A Liftmasters due early 1956. 

The all-freight service will operate 
from Milan, Frankfurt, Zurich, Lon- 
don and Prestwick to Gander, Montreal 
and New York. International Air Trans- 
port Assn, rates will be in effect, since 
the company recently became a member 
of that organization. 

Airlines May Join New 
AF Turboprop Tests 

U. S. airlines have been invited to 
participate in USAF’s turboprop trans- 
port test program, to be started early 
next year by a special six-plane Military 
Air Transport Service squadron. 

A meeting was scheduled late last 
week at the Pentagon between repre- 
sentatives of 12 airlines and Air Force 
research and development officers. 

“We will hold these exploratory talks 
with the airlines to determine the extent 
they wish to participate in the pro- 
gram,” an Air Force officer said. “We 
will discuss all phases of the tests rang- 
ing from cost estimates to the feasibility 
of the airlines flying our turboprop air- 
craft.” 

► Modified Airframes-The USAF tur- 
boprop service test program has been 
pushed by Roger Lewis, Assistant Air 
Force Secretary' for Materiel, to gain 
operation experience for this type of 
transport. Aircraft to be assigned are: 

• Two ConvairYC-131s, equipped with 
twin, 3,750-hp. Allison YT56 engines, 
and Aeroproducts propellers. 

• Two Boeing YC-97Js, powered by four 
5.500-hp. Pratt & Whitney Aircraft 
YT34s that drive Curtiss-Wright pro- 


• Two Lockheed YC-121Fs, using four 
P&WA YT34s with Hamilton-Standard 
propellers. 

All aircraft are standard airframes, 
modified to take turboprops. 

► Continental Test Routes— The new 
squadron will be based at Kelly AFB, 
Tex., under MATS’ Continental Divi- 
sion. The aircraft will be used in rou- 
tine domestic cargo operations, carry- 
ing military equipment to installations 
within the U.S. 

"Mission of the new squadron,” says 
MATS, “will be to test the new type 
powerplants under rountine operations, 
accumulating engine flying hours to aid 
in the development of the turboprop 
engines.” 

Personnel from MATS will be trained 
at engine and aircraft factories and at 
Edwards AFB, Calif., prior to squadron 
assignment. 

CAA Airport Official 
Under Investigation 

Commerce Department is investigat- 
ing allegations that Phillips Moore, 
former chief of Civil Aeronautics Ad- 
ministration’s Office of Airports and a 
onetime candidate for CAA Adminis- 
trator, accepted gratuities from the 
Dade County (Fla.) Port Authority. 

The allegations grew out of a federal 
grand jury investigation in Miami. 

► Funds Involved— Moore was placed 
on annual leave Sept. 25 and relieved 
of his duties as District Airport Engineer 
for CAA. The Commerce Department 
refuses to reveal the results of the in- 
vestigation. 

Involved in the investigation are 
funds granted to Miami International 
Airport, controlled by the Dade County 
Port Authority. 

CAA says Miami International has 
received $4,825,380 in federal airport 
aid. Tire airport is scheduled to re- 
ceive $300,000 from fiscal 1955 funds. 

► ‘Tough Break’— A CAA spokesman 
says: "It is certainly a tough break for 
ns. Miami International probably 
would have received its grants in any 
case because of the large amount of 
traffic handled. 

"CAA has handled about $200 mil- 
lion in airport grants since the program 
started in 1947 without any bad apples. 
It is the first case of any irregularity in 

Moore was appointed director of the 
Office of Airports in 1948 after 15 years 
in the field of airport design and con- 
struction. He remained as director until 
soon after the 1952 national election, 
when he was transferred to Miami as 
a district engineer. 

Commerce and CAA officials are un- 
certain about the extent of action that 
can be taken in the event the allegations 
are proven. 
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Air Fare Outlook: Stable for 1955 

European airlines plan boosts to meet higher costs; 
other areas generally will hold or even cut prices. 


By Frank Shea, Jr. 

Airline passenger fares during the 
next year will remain stable in most 
parts of the world, according to conclu- 
sions reached at the International Air 
Transport Assn.’s recent traffic confer- 
ence in Venice. 

Only major changes will be within 
Europe, where a wide range of adjust- 
ments is planned to meet rising operat- 
ing costs and iron out differences in the 
tariff structures between countries that 
"have become most apparent after a 
full year of tourist-class operations." 

These adjustments will involve in- 
creases of 2.5% to 5%, it was decided. 
On the reduction side, there will be 
some cuts in fares in and out of Yugo- 
slavia, along with a slight drop in spe- 
cial tourist fares between Britain and 
the Scandinavian countries. 

Delegates also set up a new European 
fares board to establish special rates for 
off-season and night services to insure 
that they "increase traffic and do not 
dilute normal revenues.” 

► Area Adjustments— Other fare-struc- 
ture decisions arrived at during the 
meeting: 

• Western Hemisphere. Within the 
Americas, rates will be maintained at 
their present level, with a few minor 
adjustments expected. These include 
some cuts of 7% to 8% in aircoach 
fares in Central America between 
Mexico City and Panama, as well as 
several new excursion tariffs within the 
Caribbean area. 

• Europe-Middle East-Africa. Fares are 
expected to remain generally the same, 
except for increases up to 5% between 
European points and Dakar, and be- 
tween Europe and Madagascar. The 
latter will apply chiefly to first-class 

In addition, there will be some cuts 
in fares between the eastern Mediter- 
ranean and the Middle East. 

• Far East. The rate structure will 
change somewhat, with new roundtrip 
excursion fares-about 12.5% below 
present aircoach tariffs— for services 
within the Far East. Otherwise, areas 
within the Far East and Pacific and 
between this region and Europe gen- 
erally will remain unchanged. 

• North Atlantic. Rates between Eu- 
rope and the U. S. also will stay the 
same, with minor adjustments expected 
for through fares to interior points in 
Europe made necessary' by changes in 
European tariffs. Plans call for a special 
group to meet in Bermuda in March to 
discuss special off-season arrangements 


in an attempt to boost traffic during 
slack months. 

• North Pole. A fare setup, necessi- 
tated by Scandinavian Airlines System’s 
inauguration transpolar flights this 
month, was decided for first-class serv- 
ices from Copenhagen to the west coast 
of North America via Greenland and 
Canada. 

Because of the shorter distance be- 
tween these points as against normal 
routes across the U. S. and over the 
North Atlantic, the North Pole fare will 
be about $18 cheaper to and from cer- 
tain Scandinavian points. 

• South Atlantic. Services will continue 
to operate under existing fare levels, 
except for introduction of a new Class 
B discount about 20% below tourist- 
class levels for Spain-South America 
flights in non-pressurized aircraft. 

• Mid-Atlantic. Picture will not change 
at this time, but it was decided that 
a special working group attempt to ra- 
tionalize the mid-Atlantic structure 
during the coming year. 

• Trans-Pacific. Fares will remain gen- 
erally unchanged over all routes be- 
tween the Far East, Australasia and 

Conference delegates spent a great 
deal of time in the review and revision 
of standards for physical differences be- 
tween first-class and aircoach services. 
Big criticism up to now is that there 
has not been enough difference be- 
tween the two services to warrant the 
wide fare differentiation. 

► Future Transports— Major accomplish- 
ment was agreement on a new list of 
specified minimum seating densities for 
tourist-type aircraft now in use, elim- 
inating a number of the special excep- 
tions allowed during the past year. 

In an attempt to set longrange speci- 
fications that will assist airlines and 
manufacturers in designing future air- 
craft specifically for tourist services, the 
conference delegates adopted in princi- 
ple a formula that sets limits in terms 
of allowable floor space per passenger 
and a correlation between the width 
and pitch of the individual seat. 

Since it was believed that this for- 
mula still fell short of fulfilling some 
requirements, delegates voted to set up 
a joint committee of airline technical 
and commercial experts to study the 
problem in relation to all aircraft now 
in use, with a view toward its possible 
adoption by the conferences as an ab- 
solute rule next year. 

Some alterations were made in the 
rales for aircoach amenities in order to 
reinforce the restriction that tourist 


meals should be simple and inexpensive, 
at the same time allowing more sub- 
stantial breakfasts and giving carriers 
the necessary flexibility to express na- 
tional characteristics within the limits 
of tourist menus. 

► Tighten Rule— For the expressed pur- 
pose of making their worldwide tariffs 
more “efficient and economical," as well 
as to prevent the attrition of normal 
revenues, the conference delegates tight- 
ened up generally on special discount 
provisions— among them the so-called 
“open-jaw” rule whereby roundtrip de- 
ductions are given for’ journeys that 
begin and end in nearby cities, rather 
than in the same place. 

Existing provisions for students dis- 
counts, set when only first-class sendee 
was available on the routes affected, also 
were reviewed in the light of the spread 
of aircoach and B-class services through- 
out the world. 

Delegates said these sendees now go 
a long way toward providing substan- 
tiallv cheaper travel within the normal 
tariffs for students traveling between 
homes and schools abroad and agreed 
that discounts should be reduced from 
50% to 25% in most areas. 

► ‘Wide Differences’— On air cargo rates 
across the North Atlantic, it was de- 
cided to defer for the time being any 
agreement in order to have more time 
to reconcile “wide differences of opin- 
ion” as to the best way to expand the 
volume of airfreight between Europe 
and North and South America. 

Michel de Villencuve, vice president 
of Air France and chairman of the traf- 
fic conferences, said further conversa- 
tions between the 13 airlines directly 
involved may “close” the Atlantic cargo 
rates before agreements expire Mar. 31. 

The airline delegates also decide not 
to absorb in their fares any airport serv- 
ice charges levied against passengers and 
shippers by governments. 

Next year's traffic conference sessions 
will be held somewhere in the eastern 
U. S. to coincide with IATA’s annual 
general meeting, also to Ire held in this 

S&WA Boosts Payload 
On Super Connies 

Seaboard & Western Airlines’ new 
Super Constellations are equipped to 
carry more passengers than any other 
version of the Super Connie. 

Seaboard’s planes accommodate 93 
seats-91 for passengers, two for stew- 
ardesses. Eastern Air Lines’ Super Con- 
nies scat 88 passengers. 

Other S&WA cabin equipment in- 
cludes a galley and music from a tape 
recorder. An S&WA spokesman says: 
“The military are really getting their 
money’s worth out of using our Super 
Connies to transport their personnel.” 
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Carmichael Proposes 
Airline-Rail Truce 

As railroad revenues continue to drop, 
two top airline spokesmen warn against 
a futile effort to solve rail problems by 
hampering development of air transpor- 

• Capital Airlines' President J. H. Car- 
michael, in a notable peace overture, 
stresses areas in which airlines and rail- 
roads can work together to block restric- 
tive government regulation and interfer- 
ence, fight transportation taxation and 
discourage "gypsy” operations on non- 
sked airlines and truckers. 

Although serious differences of view- 
point exist between rails and airlines, 
Carmichael says, “they are not so 
serious that they should split the trans- 
portation industry into widely separated 
opposing camps.” 

• Stuart Tipton, Air Transport Assn.’s 
general counsel, urges the Administra- 
tion to determine "the inherent and 
publicly usable advantages of the rail- 
roads” in its attempts to invigorate 

In a statement to Secretary of Com- 
merce Sinclair Weeks, chairman of 
the Cabinet Committee on Transport 
Policy and Organization, Tipton em- 
phasizes that "the solution to the rail- 
road problem is not to be found by 
seeking to arrest technological progress 
or by attempting to impede the public’s 
use of other forms of transportation." 

► Defends Mail Haul— The Cabinet 
committee is to submit its report, out- 


lining Administration position on mat- 
ters relating to all forms of transporta- 
tion, by Dec. 1. 

lire committee is concerned pri- 
marily with railroad policy, since Ad- 
ministration studies already have been 
made on civil aviation and marine 

The committee is expected to accept 
the civil aviation policy recommenda- 
tions of the Air Coordinating Commit- 
tee (Aviation Week May 3, p. 12). 

► Fact of Life— Extensive and increasing 
participation by the air transport system 
in the transportation of passengers and 
mail, Tipton stresses, “must be ac- 
cepted as an economic fact of life. No 
progress can be made in meeting the 
troubles of the railroads by investigat- 
ing measures which can be taken 
against the airlines.” 

Over the years, "due in large part to 
the railroad efforts,” he says, "the pat- 
tern has been established of ‘doing 
something to somebody else’ as the 
principal method of solving the rail- 
road problem. Nevertheless, the rail- 
road problem persists and becomes 
more aggravated, if anything, with the 
passing of time. . . . 

“The railroads are, and will continue 
to be, essential, and there are many 
services for which they have inherent 
advantages. These areas of service must 
be sought out and constructed rear- 
rangement of operating and rate-making 
practices achieved. This is the only 
way to solve the chronic ‘railroad prob- 

► Pot-Shot Damage— In a speech to the 


Central Railway Club of Buffalo, N. Y., 
Carmichael observed: “To continue to 
take pot-shots at one another, to ignore 
the fact that there are many issues on 
which we stand on common ground is 
to interfere with normal progress. We 
keep the transportation industry at 
loose ends, fragmentary and impair its 
overall efficiency.” 

He took issue with the time-lag 
problem in railroad rate and abandon- 
ment proceedings and other “outmoded 
and restrictive regulations which have 
hog-tied the railroads for years.” Al- 
though "it is quite a convenience to 
have an outside source restrict the ac- 
tivities of a very potent competitor,” 
Carmichael commented, "these restric- 
tive regulations can spread. It is logi- 
cal to assume that if they work against 
the railroads, they will work against the 

3ir He suggested organization of a "com- 
mon front” by airlines and railroads to 
combat “carriers which are allowed to 
run free and do all of us harm because 
our regulations prevent us from giving 
them a fair battle.” 

Of the “few” basic sources of con- 
tention between the two forms of trans- 
portation, Carmichael said: 

• First-class mail. "It is proper that the 
airlines take over this phase of postal 
operation. They have the carrying ca- 
pacity, they can move it faster. . . . 
The railroads, by asking to retain first- 
class mail at a slower rate of movement 
in order to support certain passenger 
services, are, in effect, asking for a sub- 
sidy." 

• User charges. "The amount airlines 
pay in gasoline taxes alone is a fair 
charge for their use of the airways. 
Landing fees, rentals and other charges 
more than pay for our use of airports.” - 

Resort Wins Logair 
Contract From AMC 

Resort Airlines, Inc., has been 
awarded a contract to carry cargo be- 
tween seven Air Force bases in Air 
Materiel Command’s Logair service and 
will purchase four additional DC-4s 
for the operation. 

AMC also has renewed contract with- 
Capitol Airways, Nashville, Tenn., and' 
American Air Export and Import Co., 
Miami, Fla. (Aviation Week Aug. 16,. 
p. 140). 

All three contracts will expire June 
30, 1955. 

Resort expects to fly about 2,115,000’ 
revenue ton-miles a month and bring in 
a monthly revenue of $250,000. The- 
company already has five C-46s carry- 
ing cargo from coast-to-coast for the 

Capitol's contract will run to approxi- 
mately $988,000, and Axico will collect' 
about $1,222,000. 
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ACC Report . . . 

Civil Convertiplane Seen by 1965 

Committee study spotlights need for military aid, with 
industry retaining top responsibility for success. 


Convertiplane development will pro- 
gress under military sponsorship to the 
point where a commercial version can 
be available in about 10 years, but basic 
responsibility for success of the program 
rests with the aircraft industry. Air Co- 
ordinating Committee reported last 

In a 58-page report on “The Con- 
vcrtiplane: Implications of a New Air- 
craft Type on the National Aviation 
Policy of the United States,” the com- 
mittee endorsed these rccommenda- 

• Development of technical experience 
with the convertiplane should be ac- 
celerated. 

• Military convertiplane programs 
should be designed to give maximum 
benefit to civilian use, within the re- 
quirements of national security. 

• Civil agencies and the military should 
exchange information in order to get 
fullest possible civilian utilization of 
the military program. 

• Basic responsibility for the develop- 
ment of a commercial convertiplane 
still rests with the aircraft industry, 
and the industry should make sure mili- 
tary designs still meet civil airworthi- 
ness standards. 

• When convertiplanes are available, 
the federal government should provide 
or subsidize a program of simulated 
airline operation. 

ACC’s recommendations were drawn 
up by working group of experts under 
the chairmanship of Col. William B. 
Bunker, former Assistant Chief of Army 
Transportation and now in charge of 
the Aviation Training School at Ft. 
Eustis, Va. 

► Commercial Need— The working 

group said that while current work is 
being done primarily for military rea- 
sons, any additional federal sponsor- 
ship of convertiplane progress can be 
justified only because of possible com- 
mercial applications. 

On this premise, it was pointed out 
that future substantial advances on air- 
planes must come from invasion of 
the shorthaul market, where buses and 
trains now carry the majority of pas- 
sengers. 

In this field, the report said, both the 
fixed-wing airplane and the helicopter 
have disadvantages: The fixed-wing 
plane is handicapped by ground time 
operations and the fact that it lands at 
a point remote from the downtown 
area. For the helicopters, low forward 
speed makes the true rotary-wing air- 


craft only a partial answer to the prob- 
lem. 

► 150-700-Mi. Range— Through a study 
of downtown-to-downtown speeds and 
operational costs, the group concluded 
that a convertiplane should be able to 
operate effectively in the range of 150 
to 700 mi., where traffic now is domi- 
nated by railway coach service. 

The report said there is an estimated 
potential of about 133 million passen- 
gers a year that the convertiplane could 
take away from the railroads. 

The rub: Few will be willing to go 
by air "on the strength of a saving in 
elapsed journey time, unless such serv- 
ice is offered at a price reasonably simi- 
lar to that which the traveler is accus- 
tomed to paying." 

► ATA Recommendations— In order to 
integrate a military design into com- 
mercial use, the report said, certain re- 
quirements must be met. They include 
several recommendations of Air Trans- 
port Assn: 

• Design payload should run from 
6,000 to 10,000 lb., with a passenger 
capacity of 30 to 50. 

• Cruising speed should be as high as 
possible but it should not be less than 
160 mph. 

• Multi-engine power is needed with a 
high standard of single-engine perform- 

• The convertiplane must operate in 
all weather, with a minimum range of 
250-300 mi. 

• The requirement that direct flight 
cost per seat-mile should not exceed 
twin-engine aircraft may be unreason- 
able. The ACC committee believes 
that on ranges of more than 150 mi., 
the convertiplane will be cheaper than 
the helicopter but more expensive than 
the airplane. 

• It is up to the manufacturers to re- 
fine design, cut operating costs, make 


all-weather flight practicable and solve 
the noise problem. 

► Immediate Mission— In the military 
field, the report said, convertiplanes 
have an immediate mission with all 

• The Air Force can cut down on the 
training and hazard problems of para- 
troops. USAF needs convertiplanes as 
assault transports, troop and supply 
carriers and for rescue and reconnais- 
sance missions. 

• The Navy’s most obvious use would 
be in Marine assault operations. Other 
fields would be anti-submarine war, 
liaison and utility— now covered by heli- 
copter designs. 

For Marine assault use, the ACC 
committee said, recent design competi- 
tions in the helicopter field have sought 
"transports and observation aircraft 
with speeds comparable to those ex- 
pected with convertiplane configura- 
tions. However, because of budgetary 
limitations or the state of the art such 
competitions have not resulted in any 
firm hardware.” 

• The Army has more stringent land- 
ing field requirements than the other 
services. However, these needs are be- 
ing met by lightplanes and helicopters, 
and the fact remains that most Army 
tactical and logistical operations are 
over short distances. 

For this reason, the report said, the 
Army will support the convertiplane 
program only to the extent that higher 
speeds can he achieved without undue 
penalty over the helicopter. 

• For civil defense, the group reported, 
the convertiplane could take on dis- 
aster area assignments "more effectively 
than the helicopter” and “should be 
instantly available” either from the 
military or commercial airlines. 

Preceding its recommendations, the 
committee has presented a review of 
the "state of the art,” concluding that 
a satisfactory convertiplane now is tech- 
nically possible but more federal action 
is needed to spur development of suoh 
a craft (Aviation Week June 28, 

p. 26). 

In addition to Col. Bunker, mem- 
bers of the ACC working group were: 
Richard K. Waldo, until recently a 


707 Block-to-Block Speeds 

Boeing Airplane Co. now is quoting flight time figures for a commercial passenger 
version of its four-jet 707 Stratoliner, comparing them with fastest airline schedules 
of present transports. 

Figures for the 707 are block-to-block times, including normal ground maneuvering 
and winter headwinds where applicable, Boeing says. 

Today’s fastest schedules 707 Times saved 


New York-Los Angeles 7 hr. 55 min. 5 hr. 38 min. 2 hr. 17 min. 

New York-London 11 hr. 30 min. 7 hr. 16 min. 4 hr. 14 min. 

New York-San Juan 5 hr. 35 min. 3 hr. 16 min. 2 hr. 19 min. 

New York-Miami 3 hr. 30 min. 2 hr. 20 min. 1 hr. 10 min. 
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planning officer with Civil Aeronautics 
Administration; E. Bruce Miller of Civil 
Aeronautics Board; Robert Rosenbaum, 
alternate for CAA; R. J. Wellman, 
Headquarters, USAE; Robert S. Knecht, 
assistant head of the Rotary- Wing 
branch, Navy Bureau of Aeronautics; 
Norman J. Asher, Navy alternate, and 
Ronald C. Kinsey of ACC. 

Lufthansa Group Visit 
U. S. Aviation Plants 

Five members of a technical advisory 
committee to Lufthansa, West Ger- 
many’s airline, have arrived in the 
United States for a 21-day tour of air- 
craft plants. 

Headed by Prof. Leo Brandt, State 
Secretary for the Economics and Traffic 
Ministry of Land, North Rhine and 
Westphalia, the group arrived in Boston 
and stopped first at the United Aircraft 
Corp., East Hartford, Conn. 

Following the UAC visit, the party 
was scheduled to call at Curtiss- Wright 
Corp., Wood-Ridge, N. J.; Boeing Air- 
plane Co., Seattle; United Air Lines, 
San Francisco; and Lockheed Aircraft 
Corp., California Institute of Tech- 
nology and Convair in southern Cali- 
fornia. 

In addition to Prof. Brandt, the prty 
includes Prof. Herman Blenk, president 
of the German Research Institute for 
Aviation; Prof. August Quick of the 
Technical University at Aachen; Dr. 
Otto Lutz, professor at the Technical 
University at Braunschweig, and 
diploma engineer Gerhard Hoeltje, a 
member of the board of managers of 
Lufthansa. 

While Lufthansa already has ordered 
Convair-Liners and Lockheed Constel- 
lations (Aviation Week Oct. 11, p. 
99), the State Department said the 
German group is interested in other 
aircraft and technical developments of 
American aircraft manufacturers. 

Iberia, Lockheed Sign 
Maintenance Contract 

Iberia Airlines, the Spanish carrier, 
and Lockheed Aircraft Service-Interna- 
tional have entered into an integrated 
maintenance and overhaul agreement 
covering three Lockheed 1049E Super 
Constellations now used on trans-Atlan- 

Opcrating on a fixed-pricc-per-hour 
basis, LASI will perform all services re- 
quired to keep the aircraft in airworthy 
condition— including regular inspections, 
overhaul of components, propellers, en- 
gine accessories, flight instruments, ra- 
dio, emergency equipment and cabin 
furnishings. 

Iberia's three Super Connies have 
been running regular sendee between 


Spin and the U. S. since August, mak- 
ing three roundtrips weekly between 
Madrid and New York. 

SAS Builds Facilities 
For New Polar Flights 

Los Angeles— Scandinavian Airlines 
System’s new facilities here are nearing 
completion preparatory to the Nov. 15 
inaugural polar route flight from Los 
Angeles to Copnhagen, Denmark. 

They include a new passenger termi- 
nal, sales and reservations office; ticket 
counter and lounge at the airport, and 
kitchen quarters. 

► West Coast Center-A completely re- 
modeled building in Beverly Hills will 
house the passenger terminal, sales and 
reservations office— headquarters for the 
Los Angeles operation. In addition to 
sales, reservations and ticketing activi- 
ties, this office will become an extensive 
communication relay center for the 
Orient and for SAS offices in Seattle 
and San Francisco. 

A new ticket counter at the airport 
will be opened by Nov. 15. 

The airline will maintain its present 
downtown Los Angeles offices as a sup- 
plemental sales and reservations center. 

All aircraft maintenance will be han- 
dled by Western Air Lines with an SAS 
mechanic on duty to suprvise the work. 

► First Flights— Inauguration of the 
polar route flight marks the start of a 
regular West Coast-Europe run, with 
beginning service to include two weekly 
departures from Los Angeles. 

A 32-passenger DC-6A will leave In- 
ternational Airport on Mondays and 
Thursdays at 12:05 A.M. (PST)', fly to 
Winnipeg, Canada, then pss by the 
North Pole to Greenland and arrive at 
Copenhagen, Denmark, at 9:30 A.M.. 
local time. Flying time: 22 hours: 
elapsed time; about 24 hours: distance 
5,800 mi. 

Fare will be S574.70 one way, $1,047 
roundtrip. Berths will be available at 
$50 extra per trip. 

"We feel this service is going to be a 
huge success.” says Peter Tomquist. 
who opened West Coast representation 
for SAS eight years ago. "Los Angeles 
is the richest potential travel area in 
the West. . . .’’ 

CAB Enters Fight 
On Airline Curbs 

Civil Aeronautics Board is lending 
strong support to airlines operating from 
New York’s International (Idlewild) Air- 
port in their fight against an ordinance 
enacted by a nearby Long Island com- 
munity to prevent transports from flying 
lower than 1 ,000 ft. over the village. 

A federal judge signed an injunction 
in 1952, preventing the village of Cedar- 


hurst, X. Y., from enforcing its ordi- 
nance. The ordinance is being tested 
in Brooklyn Federal Court, with the 
airlines pressing for a clear-cut decision 

At the trial, which opened Oct. 25, 
U.S. Attorney Leonard P. Moore ap- 
peared to represent the interests of 
CAB, intervening as "a friend of the 
court.” Moore said the village is at- 
tempting to establish powers in a field 
entirely pre-empted by the government. 

Pointing out that there are villages, 
adjoining every major airport in the 
country, Moore said that to grant such 
powers to local communities conceiv- 
ably would open the way to present 
normal operations by the airlines serving 
these points. 

Cedarhurst enacted the legislation 
Mar. 31, 1952, following the three 
major air crashes near Newark (N. J.) 
Airport that resulted in casualties among 
residents of nearby Elizabeth. 

Counsel for Cedarhurst claims the 
Air Commerce Act of 1926, which 
established federal regulation, is uncon- 
stitutional because Congress has not 
prescribed safe flight altitudes. 

CAB Refuses to Rule 
On Mexico City Route 

Eastern Air Lines has been turned 
down again by Civil Aeronautics Board 
in its effort to get a ruling on the status 
of the New Orlcans-Mcxico City route 
EAL never has been able to use.' 

Earlier, CAB had denied an Eastern 



Weight Lifter 


A Sikorsky S-55 copter lifts a small French 
auto high off the ground during a recent 
automobile show in Paris, giving passersby 
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motion for a declaratory order affirming 
the present validity of the route and 
asking that the nonstop New York- 
Mexico City service case be put off 
until such an order is issued. The air- 
line filed another petition asking the 
Board to reconsider its decision, and 
this also was denied. 

Hearings on the nonstop case are 
scheduled for Nov. 8. 


CAB ORDERS 


(Sept. 23-Sept. 29) 

GRANTED: 

Port of New York Authority, City of 
Montgomery, Ala., Montgomery Chamber 
of Commerce, Mississippi Aer 
mission and Raleigh-Durliam Airport m 
thority leave to intervene in the additions 
Southwest-Northeast service case. 

Lawrence Aircraft Service’s application fc 
an exemption authorizing the employmen 
of pilots, with specified restrictions. 

Allegheny Airlines' application for an e> 
unption to overfly Johnstown and Altoon: 




Pa., fa 




North Central Airlines’ application for a 
temporary exemption authorizing service to 
International Falls, Minn., until NCA’s 

cfJed” IO " 01 >C1 

Photographic Survey Corp. Ltd.’s 
cation to perform aerial photograph ar 
borne profile recorder flights from Oct. 1 
1954, to Oct. 25, 1954. 

Ozark Air Lines’ application for tempo 
rary suspension of service at Memphis 
Tenn., Jonesboro, Ark., Miami, Tulsa and 
Bartlesville, Okla., Coffeyvillc, Chanute 
Topeka and Kansas City, Kan. 

Northeast Airlines’ application for tempo 
icnsion of service at Bar Harbor 
, and Oct. 31 


Northwest 
application fo: 


eight renewal case. 

aing involving Japan Air Lin< 
ir Okinawa-Hong Kong scrvic 

4fly U ™ndXcmbin'.' Ky', 1 


until Dec. 31. 1954. 

Wheeler Airlines Ltd.’s application to con- 
duct aerial photographic survey flights, until 
Nov. 1, 1954. 


DISMISSED: 

Albany Airways’ application for a certifi- 
cate of public convenience and necessity, by 
default. 

Nu-Planes Flyaway Service’s application 
for a certificate of public convenience and 
necessity, bv default. 

Pan American World Airways’ complaint 


requesting suspension and investigation of a 
rate proposal by Alaska Airlines, since the 
rates have been canceled. 

Slick Airways rate proposal investigation, 
since the proposed rates and cancelation of 
rates have been canceled. 

(Sept. 30-Oct. 6) 

GRANTED: 

Greensboro-Highpoint (N. C.) Airport 
Authority’s petition to intervene in the in- 
vestigation of the need for air service be- 
tween Charleston, W. Va., and Columbus, 
Ohio. 

Central Airlines' application for a tempo- 

on Segment 2 until authorized new service 
on Segments 6 and 7 is inaugurated. 

City of Dallas and Dallas Chamber of 

decbionTo rcsMrt^emra^^ 

Carter Field on Route 81 service to Dallas/ 
Ft. Worth. 



Portland (Ore.) Chamber of Commerce, 
Portland Freight Traffic Assn, and the Port 
of Portland’s petition for reconsideration of 


id Chics 


> allow United Air Line 
•een Pori 


igo. 


Seattle Chamber of Commerce, Tacoma 
Chamber of Commerce and the Seattle Traf- 
fic Assn.’s petition for a temporary exemp- 
tion for United Air Lines to provide non- 
stop service between Seattle/Tacoma and 
Chicago. 

Alaska Airlines’ motion to postpone argu- 
ment in the States-Alaska case 10 days to 
enable Alaska and Pacific Northern Airlines 

merger issue but the importance of the 
issues in the States-Alaska case need an earlv 
decision. 

AUTHORIZED: 


Catalina Air Transport's contract with 
United Air Lines to operate Catalina's 
Avalon-Los Angeles route be continued until 
Oct. 31, 1954, at which time Catalina 
should be able to take over the service, 
ition for a suspension of 

1, 1954 to Apr. 30. 1954 

is denied. 

Eastern Air Lines’ application for an ex- 
tension of Route 5 from New York and 
Newark to Philadelphia, Wilmington, Balti- 
more, Washington. Knoxville, Nashville, 
Memphis. Dallas, Houston, San Antonio 
and Ft. Worth be severed from Docket 6055 
and consolidated into the additional South- 
west-Northeast service case. 


SHORTLINES 


► Air France has inaugurated weekly 
Super Constellation aircoach flights 
from Boston to Paris. First-class service 
is planned for next month. 

► American and Continental Air Lines 
have started a DC-6 aircoach inter- 
change service between Los Angeles and 
Houston, with stops at San Diego, El 
Paso and San Antonio. 

► Avianca has sold its 37 airports to 
the Colombian government. Hie air- 
line will continue to operate them until 
the government is set up to take over 
the job. Plans are underway for a new 
airport at Bogota, supposed to be able 
to handle any aircraft now building or 
in the air. 

► British Overseas Airways Corp will re- 
sume aircoach service to Bermuda Nov. 
12 and, at the same time, suspend first- 
class Bermuda service. Flights will be 
operated three times a week with Lock- 
heed Constellations. 

► Indian Airlines has ordered eight 14- 
placc Herons from de Havilland Air- 
craft Co. Delivery of the four-engine, 
shortrange transports is expected to 
begin shortly. 

► KLM Royal Dutch Airlines has an- 
nounced schedules for next summer, all 
to be flown with Lockheed Constella- 
tions and Super Constellations. An 
autumn package trip is offered cover- 
ing Brussels, Paris, London, Shannon, 
Dublin and Glasgow— all for the price of 
a roundtrip ticket to Amsterdam. 

► LACSA now flies four flights weekly 
from Miami to Costa Rica and Panama 
via both Havana and Grand Cayman, 
B. W. I. 

► Pan American World Airways has in- 
augurated all-Slccperctte service be- 
tween New York and Buenos Aires, 
with stops at Caracas, Rio dc Janeiro 
and Montevideo. 

► Port of New York Authority is mak- 
ing some improvements at its Teter- 
boro, N. J., airport. Two runways will 
be lengthened and a new administra- 
tion operations building will be built, 
all at a cost of about $500,000. 

► Trans-Canada and Canadian Pacific 
Airlines have introduced a special circle 
tour fare covering their sendees to 
Mexico City. Travel can start in either 
direction on CPA’s Vancouver-Mexico 
City route or TCA’s Vancouver-To- 
ronto-Mexico Citv flights. Circle fare 
is S340. 
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AVIATION CALENDAR 


Nov. 4-5— American Helicopter Society, first 
Western Forum, Institute of the Aero- 
nautical Sciences Building, Los Angeles. 

Nov. 4-5— Airborne and Navigational Elec- 
tronics, East Coast conference, Sheraton- 
Belvedere Hotel, Baltimore. 

Nov. 8-9— National Aviation Trades Assn., 
annual convention and meeting, Biltmore- 
Terrace Hotel, Miami Beach, Fla. 

Nov. 8-9— National Air Taxi Conference, 
annual meeting, Biltmore-Terrace Hotel, 
Miami Beach, Fla. 

Nov. 8-10— Air Industries & Transport Assn, 
of Canada, annual meeting. Chateau 
Frontenac, Quebec City. 

Nov. 9-12— Air Line Pilots Assn., conven- 
tion, Sheraton Hotel, Chicago. 

Nov. 10-12— Industrial Management Society, 
18th National Time and Motion Study 
and Management Clinic, Hotel Sherman, 
Chicago. 

Nov. 11-12-Airmail Pioneers, division re- 
union, Hollywood Roosevelt Hotel, Los 
Angeles. 

Nov. 12-13— National Symposium on Qual- 
ity Control and Reliability in Electronics, 
Statler Hotel, New York. 

Nov. 15-17— Aviation Distributors and Man- 
ufacturers Assn., 12th annual meeting, 
Mayflower Hotel, Washington, D. C. 

Nov. 15-17-Magnesium Assn., 10th annual 
meeting, Hotel Chase, St. Lxruis. 

Nov. 17-19— California Association of Air- 

S t Executives, semi-annual meeting, 
nte Claire Hotel, San Jose, Calif. 

Nov. 18-19— American Society for Quality 
Control, ninth Midwest conference, Baker 
Hotel, Dallas. 

Nov. 29-Dec. 3— American Society of Me- 
chanical Engineers, Aviation Division, an- 
nual meeting. New York. 

Nov. 30-Dec. 3-Amcrican Rocket Society, 
ninth annual meeting. Hotel McAlpin, 
New York. 

Dec. 17— Wright Day Dinner, Statler Ho- 
tel, Washington, D. C. 

Dec. 17— Institute of the Aeronautical 
Sciences, 18th Wright Brothers Lecture, 
U. S. Chamber of Commerce Building, 
Washington, D. C.; to be repeated Dec. 
20 in Los Angeles and Dec. 22 in Cleve- 
land. Lecturer: Bo Lundberg, director of 
the Aeronautical Research Institute of 
Sweden. 

Jan. 19-23-World Trade Fair of Aviation, 
Miami International Airport, Miami, Fla. 
Jan. 24-27— Plant Maintenance & Engineer- 
ing Show and three-day conference, pro- 
duced by Clapp & Poliak, International 
Amphitheatre, Chicago. 

Jan. 24-28— Institute of the Aeronautical 
Sciences, 23rd annual meeting and 
Honors Night Dinner, Hotel Astor, New 
York. 

Feb. 20-22— Institute of Surplus Dealers, 
trade show and convention, 212 th AAA 
Armory, New York. 

Mar. 28-Apr. 1— Ninth Western Metal Ex- 
position and Congress, Pan-Pacific Audito- 
rium and Ambassador Hotel, Los Angeles. 
Apr. 18-21— Society of Automotive Engi- 
neers, Golden Anniversary Aeronautic 
Meeting, Aeronautic Production Forum 
and Aircraft Engineering Display, Hotel 
Statler and McAlpin Hotel, New York. 
Apr. 24-28— Airport Operators Council, 1955 
convention, Olympic Hotel, Seattle. 
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Aeronca Manufacturing Ctrparation 
a leading sub-contractor for the 
aircraft industry has immediate 
openings in its new research and 
development group for engineers 
qualified in 

Applied Aerodynamic) 
Flight Control Systemi 
Aircraft Structure* 
Propulsion Systemi 
Electronics 

Build your career with an ex- 
panding progressive company 
where advancement is assured for 
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systems, you are invited to con- 
tact our 

Personnel Office 
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TODAY! 

GOODYEAR AIRCRAFT CORPORATION, pioneer and 
leader in lighter-fhan-air craft, offers you a new employ- 
ment opportunity with a well-established and fast- 
growing company where "careers are planned." 

DESIGN AND DEVELOPMENT engineering opportunities 
are available for capable and imaginative men and 
women in the field of airships, aircraft and aircraft 
components. 

RESEARCH AND DEVELOPMENT projects — missiles, elec- 
tric and electronics systems, servomechanisms, new special 
devices, fiber resin laminates — all present an urgent 
need for engineers with fresh talent, aptitude and 
ambition. 




YES, BUILD YOUR FUTURE — TODAY! Write, giving your 
qualifications, or requesting an application form. 

C. G. Jones, Salary Personnel DepartmenF 


POSITIONS ARE OPEN at several levels in various fields 
with salaries based on education, ability and experience. 
Physicists Civil engineers 

Mechanical engineers Electrical engineers 

Aeronautical engineers Technical editors 

Welding engineers Technical illustrators 


AKRON, THE HOME OF GOODYEAR AIRCRAFT, is located 
in the lake region of northeastern Ohio. Cosmopolitan 
living, year-round sports and recreation, cultural and 
educational advantages make this thriving city an ideal 
spot for a pleasant home. 


C00DYEAR AIRCRAFT CORPORATION, 1210 MASSILLON RD., AKRON 15, OHIO 
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AN BOLTS! NAS BOLTS! 

Immediate delivery from the world's largest stock of aircraft parts! 


IMPORTANT! Check this ad carefully each time it appears — new offerings, never before advertised, will be 
listed! This group is just a small sample of our huge stack. Let us screen your inquiries for aircraft parts, 
accessories, AN and NAS hardware! 
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Smoking Impairs \our Vision 

Also ‘raises your altitude,' Dr. Ross A. McFarland 
reports after laboratory tests at Harvard University. 
By Ross A. McFarland 


Scarcely anyone has missed the recent 
publicity given to the possible connec- 
tion between heavy cigaret smoking and 
cancer of the lungs. Most of us have 
also been exposed to statistics which 
say that non-smokers tend to live longer 
than heavy smokers, or that heavy 
smokers more often develop heart 
disease. 

Whether smoking is the culprit or 
not, the problems involved are long- 
range ones, important for the longevity 
of people in all walks of life. It is less 
well known that the immediate effects 
of smoking can be problems to those 
who fly in aircraft, immediate problems 
of efficiency and safety. 

Tobacco smoke— Nicotine and carbon 
monoxide are the substances of chief 
concern in the smoke which enters the 
mouth and respiratory passages. Vari- 
ous irritants are also present which are 
responsible for the local effects of smoke 
on the eyes and mucous membranes. 
Tobacco tars may possibly influence the 
formation of cancer, but the evidence 
for this is not clear. The presence of 
lead and arsenic resulting from in- 
secticides used on the tobacco plant' is 
of unproven importance. 

Nicotine—' The tobacco in the average 
American cigaret is about 2% nicotine. 
So-called "de-nicotinized” brands con- 
taining about 1% have thus eliminated 
only about one-half of that originally 
present. When tobacco is burned, only 
a part of the nicotine is destroyed. 

Much of it is volatilized into the 
smoke. If the smoke is inhaled, almost 
all of its nicotine is absorbed; if the 
smoke is not inhaled, about two thirds 
of the nicotine present is absorbed, 
through the membranes lining the 

The amounts of nicotine that are 
taken up by the body from smoking are 
comparable to the amounts known to 
have an effect when used in drug form. 
The general net effect of the drug is 
to increase the load on the heart. 

Carbon monoxide— About 1% to 
2.5% of the total volume of cigaret 
smoke is carbon monoxide, while cigar 
smoke may contain 5% to 8%. The CO 
content increases with the thickness of 
the cigar or cigaret, with the moisture 
and tightness of packing, and with rapid 
smoking. Carbon monoxide is absorbed 
only if the smoke is drawn into the 


lungs, and inhaling one cigaret results 
in the saturation of 1% to 1.5% of the 
blood. 

If a person smokes 20 to 30 cigarets 
per day, he may have on the average 
of 4% to 8% of his hemoglobin so 
saturated. This amount of smoking 
results in a 10% saturation in some 
people. Some delicate functions, such 
as night vision, are affected at these 
levels even though headaches and other 
symptoms of carbon monoxide poison- 
ing do not usually appear until higher 
concentrations arc reached. 

The “Physiological Ceiling”— Hemo- 
globin, the pigment in the red blood 
cells, normally combines with oxygen 
in the lungs, and transports it to the 
tissues. Unfortunately, hemoglobin also 
takes up carbon monoxide in the same 
way. In fact, when carbon monoxide 
and oxygen compete for space in the 
hemoglobin molecule, carbon monoxide 
is favored by odds of about 210 to one. 

Very small concentrations of CO can 
therefore inactivate a large amount of 
hemoglobin as an oxygen carrier. As a 
result, a state of oxygen deficiency is 
produced in the body, which has effects 
iike those of high altitude. 

Furthermore, the effects of CO and 
altitude are additive. As a result, a 
flier at sea level with a 10% saturation 
of the blood by CO shows the same 
effect on a sensitive functional test of 
oxygen deficiency as if he were at an 
altitude of about 12,000 ft. If he were 
at 1 0,000 ft., the combined effect would 
be equivalent to that of an altitude of 
1 5,000 ft. The "ceiling" is thus low- 
ered bv about 5,000 ft. 

Furthermore, once carbon monoxide 
enters the blood, it leaves very slowly. 
Some 24 hr. after heavy smoking, ap- 
preciable amounts are still present in 
the blood. This may partially account 
for some of the hangover effects of 
heavy smoking. 

Smoking and Altitude Tolerance- 


Dr. McFarland is associate professor 
of industrial hygiene at the School of 
Public Health, Harvard University. He 
is the author of the well-known book 
on preventive medicine and safety in 
aviation and industry, “Human Factors 
in Air Transportation.” This is the first 
of several articles he is writing for 
Aviation Week. 


Studies carried out in low pressure 
chambers showed that subjects who 
could tolerate altitudes of 20,000 to 
21,000 ft. on days they refrained from 
smoking were able to reach only 16,000 
ft. when they smoked heavily before 
the tests. 

During 1943, the effects of smoking 
were observed on flight crews engaged 
in longrangc operations between Miami 
and the Far East. Having experienced 
much fatigue in these flights, air crews 
agreed to refrain from smoking on the 
ground and in the air on several trips. 
Most of the pilots were convinced that 
they felt less exhausted and more effi- 
cient in performing their duties at the 
cruising altitudes of 8,000 to 12,000 
ft. when they did not smoke. 

Another factor involved in smoking 
may also impair altitude tolerance. 
Nicotine increases the metabolic rate, 
or requirement for oxygen, by about 
10% to 15%. It has been shown that 
greater tolerance for altitude accom- 
panies lower metabolic rate. Nicotine 
also interferes with the action of the 
autonomic nervous system, the in- 
tegrity of which is so essential for 
optimal adaptation to stress. 

Smoking and Night Vision— Smok- 
ing has an appreciable influence on the 
ability to see at low levels of illumina- 
tion; these effects would be of im- 
portance particularly in night flights. In 
my laboratory the sensitivity to changes 
in the brightness of dim lights was 
measured before and after three cigarets 
were smoked in succession. Blood car- 
bon monoxide increased about 1.5% 
per cigaret, the total uptake being about 
4.5%. Sensitivity decreased distinctly 
after each cigaret; that is, lights had 
to be brighter to be seen. The total 
effect on vision from only three cigarets 
corresponded to that of an altitude of 
about 8,000 ft. 

The Airman and Smoking— Not even 
the tobacco manufacturer claims that 
the effects of tobacco on the body are 
beneficial. The question is whether 
the harmful effects are really serious 
and great enough to offset the pleasure 
of smoking. Available evidence indicates 
that the immediate effects of moderate 
smoking are probably not harmful to 
normal adults. 

Among airmen, however, the im- 
pairment of vision and lowered toler- 
ance to altitude present an occupa- 
tional hazard. It would seem wise 
for aviators to avoid the excessive use 
of tobacco not only to prolong their 
useful flying careers, but also to main- 
tain a high degree of fitness in flight. 
Obviously the average airline passenger 
might find his flight more comfortable 
if he avoids excessive smoking. 
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A Sound Aircraft Industry 

If there is much worry in the aircraft industry about 
our present military air policy, it is not discernible. 

The aircraft manufacturers' own trade organization, 
the Aircraft Industries Assn., is authority for the state- 
ment issued a few days ago that the industry today "is 
better able to fulfill the nation’s requirements for mili- 
tary aircraft than at any time since cessation of hostilities 
in World War II.” 

AIA says "the industry has been able to bring into 
production military aircraft of the highest quality, and 
to press development of revolutionary types upon which 
our national security will rely in future years.” 

It also emphasizes that while full strength and ef- 
ficiency cannot be attained until 1957, our air arms "are 
equipped today with aircraft of unprecedentedly high 
performance,” and notes that every combat plane now 
in production for our Air Force is a jet. All USAF 
fighter wings already are completely equipped with jet 
aircraft. 

For every jet plane delivered to U. S. military forces 
each day in 1949, the industry now is delivering five. 

AIA concedes that our early estimates of Soviet 
technological abilities "far underrated their true ca 
parities,” but contends that we still lead the Russians 
in airpower. 

But we have no time to lose, as AIA undoubtedly 
agrees, and with the aircraft industry now in its sound- 
est condition in years, it seems to us about time to con- 
sider an orderly stepup in those strategic research, 
development and production activities most necessarv 
to increase respect and caution in the Russian bear. 

The Sensible Happens! 

'Die official invitation tendered by the Air Force to 
major U. S. airlines to help it test three manufacturers' 
six new turbopropeller transports is eminently good 
sense. It can speed the beginning of a vital new phase 
of commercial air transportation. 

In striking contrast to some rather haughty attitudes 
of the past on the part of military people toward the 
commercial airlines, the meeting called by USAF last 
week with representatives of 12 airlines to discuss prac- 
tical means for testing these revolutionary aircraft is a 
bold and sensible step toward making the most of the 
taxpayers’ expenditures on experimental planes. Tech- 
niques and experience in these operations will be shared 
with industry, rather than hoarded under the old guise 
of “security.” 

The Air Force must find all the answers it can to 
basic questions about turboprop design, operation, 
maintenance and economics. So must the airlines. 

As one hardened observer in civil aviation put it, 
this military-civil cooperation on new aircraft sounds 
like one of those projects that couldn’t happen in 
Washington because it makes so much sense! 

The airlines have much to learn from the Air Force 
invitation, and the military— we submit— will leam other 
facts it might otherwise not uncover for many months 


without the cooperation of the air carriers. 

Those in the Air Force who are responsible for this 
program— and Assistant Secretary Roger Lewis is named 
among them by Aviation Week’s reporter— rate public 
commendation for an important idea. 

Are Engineers Human? 

One of our engineering writing friends exploded a 
few days ago. 

“Do engineers really prefer to read Sanscrit by candle- 
light, just because it is difficult?" he asked. 

“Does the average engineer, trying to keep abreast 
of new technical developments and ideas in his fast- 
moving field really enjoy articles more if they are diffi- 
cult to read, hard to understand, and filled with 
differential equations? 

"Or are engineers human? Are they like most people 
in aviation, long on things to read and do, and short 
on time?” 

We on Aviation Week think engineers are human. 
We have three full-time engineer-editors— more than 
any other aviation publication— so we think we can 
speak with authority. 

Our engineers are always seeking out and finding new 
technical developments of significance in aviation, sort- 
ing out the chaff to save engineering readers precious 
time. We then describe these new technical ideas and 
developments in stories which are designed for quick 
and easy reading— usually months before they appear in 
the learned journals. (And there is a place for these 
learned journals, in the archives, for original research.) 

Some folks apparently think that writing has to be 
difficult reading to be technical. We don’t agree. We 
think engineers are human. 

The Risk of Pioneers 

Although Americans take justifiable pride in thorough- 
ness of our aircraft accident investigations, especially- 
involving airliners, we must note with some awe the 
enormous effort the British have exerted in their post 
mortem of the stricken Comet. 

Every appropriate agency of the British govern- 
ment and industry was called into extraordinary service 
to trace minutely and with amazing patience and for- 
bearing the baffling maze of theories. 

The Royal Navy’s achievement alone, in salvaging 
70% of the wreckage of one Comet from the bottom 
of the ocean, aided by undersea television, is a brilliant 
story in itself. 

The accepted theory of metal fatigue poses problems 
not only for British aviation-some of whose Comet 2s 
and 3s already are built and otherwise modified-but 
for engineers in the U. S. laboratories and industry 
as well. 

The British authorities seemingly have blazed new 
trails in safety investigation and it seems likely that the 
lessons to be learned, and freely told, will serve avia- 
tion everywhere. 

—Robert H. Wood 
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QUICK on the DRAW is not good enough 

Precise, automatic control systems 
and instantly responsive gun mounts 
are vital to keep alive 

the American tradition of fast, deadly shooting. 
Maxson develops and manufactures 
such gun mounts, drives, and 
fire-control devices. 


Top-caliber engineers 
will find exceptional 
opportunities at Maxson. 

For details, contact G. R. Pratt. 


MAXSON develops and manu- 
factures systems, subsystems, 
and components in armament, 
navigation, electronics, and spe- 
cial devices. 

Ask for facilities report. 





